


ol 36, No. 5 


DAYTON 
- OHIO 








\PMAN 


IG ARRESTERS 
ADE BY 
A ELECTRIC CQ 


POLIS, MINN. 








type) 


tery Co. 





‘Telephone 
Enoineer 


Published Monthly by TELEPHONE ENGINEER PUBLISHING COMPANY 


J. A. SMITH, President and Treasurer, 185 N. Wabash Ave., Chicago Cc. L. JONES, Vice-President, Athens, Ohio 
D. WEINER, Secretary, 185 N. Wabash Ave., Chicago F. A. BOWDLE, Vice-President, Cerro Gordo, Illinois 


E. D. GRAFF, Editor, 185 N. Wabash Ave., Chicago 
HAROLD L. BEYER, Vice-President, Chicago 
Eastern Representative, H. S. DURLAND, 63 Hinsdale Pl., Newark, N. J. 


SUBSCRIPTIONS :—The subscription price of TELEPHONE ENGINEER is $2.00 a year in the United States, Cuba and Mexico; in 
Canada it is $3; in all other countries $4. Single copies, U. S. A., 20 cents 





Entered as second-class matter, at the post office at Morton, Ill, under the act of March 3, 1879. 














Volume 36 JUNE, 1932 No. 6 
EDITORIALS ..c.. ics ceccacs 13-14 “B” PostiTIOoN GROUPING AND SPLITTIN¢ 
Hotp-A-PHONE CAMPAIGNS Keys—By John H. 1 ly 24-25 
; sac — EPHONE ACTIVITIES IN FOREIGN COUN 
VacuuM Tuspe THEORY AND PRACTICI 
- RIES 26 
ha ee oe awany abe eee 14-15-16-38 
TECHNICAL CLEARING House—By B 
REVENUE Tax BILt or 1932............. 17 C. Burden ..... ee 27 
Up-State AssocraTion ACTIVITIES ARI BARNHART CiTES WorTH OF AssocIATION 28 
PIT, oi 5.4. sra ks oa do Bade o RG We aiene o aac aie eh 18-19 “(ATERPILLARS” Lay A. T. & T. Castut = 30 
SECOND ANNUAL SOUTHERN DistRIc1 PROGRAM SERVICE SystTEM By STROMBERG. 32-38 
PRMUTENG choked a Vis Sac ednatedea du . 22-29 (GROESBECK, TEXAS, MODERNIZES-IMPROVES 34 
, -EWS FRO i ‘IELD... 3 
PRESIDENT BRADLEY DELIVERS ANNUAI NEWS FROM THE FIELD........-..++++++. 36 
\DDRESS AT PENNSYLVANIA CONVENTION.23-38 \WITH THE MANUFACTURERS AND JOBBERS. . 37 











fully as much as Add-A-Phone campaigns. In fact, 
Hold-A-Phone is destined to be more than the key- 
note of a campaign for business, but rather an in- 
tegral part of company policy. 

On first thought the Hold-A-Phone idea may 
seem less progressive than the Add-A-Phone plan. 
However, in spite of the great number of new tele- 
phone stations added last year as the result of cam- 


Hold-A-Phone 


Campaigns 


One significant characteristic of 
the year 1931 for the telephone 
industry, was provided by the 
“Add-A-Phone” Although these cam- 


paigns were carried on individually by the various 


campaigns. 


Independent and Bell telephone companies and cor- 
porations, the practice was industry-wide. 





Conversations with leading telephone men have 
indicated that for 1932 the picture has changed 
slightly, and that the campaigns to be carried out 
during this year will be ‘““Hold-A-Phone” campaigns 





paigns for business, the total number of stations in 
existence at the end of the year was less than those 
of the year before. This proved that although new 
telephones were added, they did not equal the num- 
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ber of cancellations. 

Thus it is believed that if as much effort is bent 
toward holding old subscribers as in adding new 
subscribers, that 1932 can be made to show a net 
gain in the number of telephone stations, whereas 
1931 showed a net loss. 

It is feared that last year, in some quarters, the 
exhuberance of employees interested in selling new 
subscriptions caused them to overlook cancellations. 
As a result many persons who cancelled their sub- 
scriptions, were resold, and their telephones 
counted among those “added.” It will be consid- 
ered fully as important to “hold” a subscriber under 
the new plan, as to “add” a new subscriber. 

The Hold-A-Phone part of the 1932 campaigns 
will consist primarily of local newspaper a2dvertis- 
ing, of telephone literature direct-mailed to tele- 
phone subscribers, and of personal calls made upon 
subscribers to ascertain whether the telephone sta- 
tion is in good condition, and whether the service is 
all that is to be desired. Delinquent accounts will 
be handled tactfully, and whenever possible ar- 
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rangements will be made to take care of them in a 
way which will permit the telephone user to con- 
tinue his service. This arrangement will differ 
greatly according to the size of the telephone com- 
pany and the character of the community in which 
it is located. 

Employee campaigns for increased business will 
be continued along the last year Add-A-Phone lines 
for many telephone companies. When this is done, 
it has been indicated by several telephone execu- 
tives, that the names of individuals sending in can- 
cellations will be turned over to the employees, who 
will be given the same credit for selling the old sta- 
tion that he receives for selling a new subscriber. 

It is expected that the Hold-A-Phone campaign 
plans, incorporating as they do the Add-A-Phone 
campaigns of last year, will accomplish more than 
did the Add-A-Phone campaigns alone, and perhaps 
bring the total number of stations up to the level 
of 1930. Both of these ideas should have been in- 
corporated in the policies of telephone companies 
years ago. 











VACUUM TUBE THEORY AND PRACTICE 
SUBJECT: SOUND PROJECTION PRACTICE PART IV 








General amplifiers are worked into a high imped- oupled amplifier” and which differs 
TI i ' ; hi ance grid circuit, therefore we need a from the four types mentioned above 
ie preceeding articles in this series é 
teal th S 5 ial p high voltage gain rather than a high mainly in the method of coupling the 
dealing with Sound Projection Practices 
di 1 th “ke : power gain in this amplifier power amplifier tube to the preceding 
lave discusse¢ the NIcKUp equipment 
; ; _ The power amplifier, on the other stage 
such as microphones and phonograph 
. hand, feeds the sound projectors (loud Or the five eS ¢ amplifiers the 
units, the microphone (voltage) ampli 
speakers) which are relatively low im ush pull is the most widely used at the 
fier and controt panels, and the next 
enaiterstion i aur eel f aie pedance devices and which therefor present time The push push type ot 
COTIS1CCT.e 0 oO y Ss ay oO soung . : 
projection systems is the power ampli require considerable power for proper amplifier which is a relatively new type 
ore oO Svste Ss 7 e 0) e < ) . 
i operation hence this amplifier must have s becoming increasingly popular as it 
ier, I 
P f the P Amplié a high power gain in order to step up iffers special advantages where excep 
urpose of the Power Amplifier 
P P the relatively small amount of power tionally high power is required from 
an ee teas ee f ; - at, —) ; | 
The power amplifier is, as the name applied to the grid circuit of the powe latively low power tubes 
implies, that unit in a sound projection Stage TI and parallal tube ampli- 
system which is used to amplify the Types of Power Amplifiers ers al ut little used at the present 
output of the microphone amplifier to asmuch as there is a much greater 
7 : ¢ ( ampiiners cl; Ssifie | as ‘ 
value sufficient to operate either a larg: I amp! . scabies lene for such amplifiers to distort 
tvp th reference tl number o , 
number of headphones or loud speakers : ie ica _ than in the case with the push pull or 
. tubes in the power stage, m« if con , 
at a fairly low level, or to operate sev- . sen ge, mode of « push push type of amplifier 
. nection, and the grid biasing method nee 
eral high capacity speakers at a_ high ‘ : ; ry principal characteristics each 
; ' 
level used in the final stage in such ampli ; ; ‘: 
= the five types amplifiers are dls- 
° hers 1 1 ] 
It should be noted that the microphone ussed in the following paragraphs 
5 There ire uur ba ype ampli 
(voltage) amplifier and the power am ; 
plifier serve two entirely different pur hers which are kt ei Reqeieynente fer Tales Week & ae 
S » t ; nt p SS : 
, . : inal Stage of Power Amplifiers 
poses. The microphone amplifier is 1.—Single Tube Output F Stag P 
) ) ‘ > ntriut 1 1 
provided to amplify the voltage output 2.—Parallel Tube Outpu In the first part of this article it was 
“ . 2 ) , ] trysrt 1 7 
of the microphone or phonograph pick 3.—Push Pull Outpu stated that the power amplifier serves 
| ] | 
up to a value sufficiently high to “swing 4.—Push Push Outpu also KNOW the capacity of a power increasing dé 
the grids of the power amplifier stage as Class B. amplifiers ) vice, whereas the microphone amplihet 
An amplifier used for this purpose is In addition to the types listed above is used to step up the minute voltage o! 
yI I I 
often referred to as a “voltage amplifier” we might add a fifth type of power am the input source to a value sufficient to 
inasmuch as the output circuit of such plier which is known as the “direct yperate the power stage. This statement 
I I I I 
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1 1 } ’ nler ' } } he hat 
should be supplemented by the tact that 


most powe! amplifiers have incorporated 


under the same housing usually one and 
sometimes two stages of voltage am 


plincation ahead of the power stage, and 


in the majority of cases the microphone 


amplifier feeds into a voltage amplifying 


stage rather than directly into the power 


amplifier stage. Tl is additional voltage 


amplification is usually required to pro- 








Fig. 1, 10 watt power ampl 
Courtesy Samson Electric Co 
vide the necessary voltage gain to 
“swing’ the grids of the power tubes 
Fig. 1. shows a 10-watt Samson ampli 
fier having one stage of push pull volt- 
age amplification incorporated in the 
power amplifier unit 
It should be appreciated by those not 
familiar with the general arrangement 
of equipment used in sound projection 
systems, that it is immaterial from the 
standpoint of proper operation whether 
all of the required voltage amplification 
be incorporated in a housing and called 
a microphone amplifier, or if part of it 
be furnished by a microphone amplifier, 
and part of it by the power amplifier 
The present tendency is to include both 
voltage and power amplification all un 
especially in the low 
capacity systems 


Vacuum tubes are divided into two 


general classes, viz. those suitable D 
use as voltage amplifiers and those suit 


able for ‘use as power amplifiers. While 


it is true that most power tubes can be 
used as voltage amplifiers they are 
eticient in this application 

The characteristics which are required 
in power tubes are low plate impedance, 
and fairly high (as compared to voltag« 
amplifying tubes) mutula conductance 

\ comparison of the characteristics ¢ 
the power amplifying tubes given 
Table 1 (Fig. 2) and the voltage an 
plifying tubes shown in Table 2 (Fig. 3 
will indicate th essential differences 
between the two types of tubes, and 
will be seen that it is quite important 
that the correct tube be selected for eacl 
specific applicatio1 

It is interesting to note the fact that 
up to the power amplifier the various 
units required such as microphones, mix 
ing panels, voltage amplifiers, etc. are the 
Same tor both a low and high capacity 


sound projection svstem. but that the 





ifier capacity required will 


lepend entirely upon the load (number 


The real index of the suitability of a 


wilt , : ‘ 
tube tor use in a given power amplifier 


ipplication is therefore its maximum 
undistorted power output expressed in 
watts or milliwatts. The vast difference 


in the suitability of two different power 
tubes for a given application is illus- 
trated by a comparison of the power 
handling ability of the type 112, and the 
type 250 power tubes. The 112 tube has 
a rated maximum undistorted output of 
only 260 milliwatts, whereas the 250 tube 
will handle a maximum undistorted 
power of 4600 milliwatts. The output 
of the smaller tube would be but littl 
more than sufficient to operate a loud 
speaker at normal “home _ volume’, 
whereas the 250 would have sufficient 
power to supply sound to an auditorium 


seating several hundred people 


Power Required For Loudspeaker and 
Head Phone Operation 

The dynamic moving coil type of pro- 

jector units which are commonly used 


for sound projection systems require 
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from 1 to 10 watts of audio power for 


proper operation, the amount of power 


required depending on the capacity ot 


The dynamic speakers ordinarily em- 
ployed in the better grade of radio sets 
require from 100 to 500 milliwatts of 
audio power for a volume output suf- 
ficient to satisfy the ordinary home. 

Headphones will give satisfactory vol- 
ume on only 1 milliwatt of audio en- 
ergy. 

The selection of a power amplifier to 
fit a given application is much the same 
problem as is involved in the selection 
‘f a generator to supply current to a 
number of lights. We must in each 
case determine the total power required 
by the proposed load, and from this we 
can choose a power source sufficient to 
provide the required power plus a small 
reserve capacity. 

In designing an amplifier for a given 
application the 245 tube offers the great- 
est economy if its output is satisfactory 
for the load to be served Because of 


the widespread use of this particular 





conductance 
Amplification 


Mutual 





UX-112-A 5.0 1X0 7.6 35 5000 1700) «8&5 260 
(TX -17%-A 5.0 180) »=—. 20.0 40.5 1850 1620 §=3.0 700 
UX-210 F pe 25 425 18.( 39.0 5000 §6©1600)— 8.0 1600 
RCA-231 20 0.130 135 68 -225 4950-700 3.8 150 
UX-245 2% 150 »7 5 36.0 0 1670 2100 3.5 2000 
UX -250 7.5 1.25 450 55.0 0) : 1800 2100 3.8 4600 
RC A-46* 25 1.75 $00 6-200 = 0.0 varies 10,000 
*__Based on use Push Push type amplifier (class B operation) 
/ 2.—( ractes f Power Tubes 
rABI NO. 2 
= Eee 
$= 4 S = ra 
= 3 = = = z= 
> = 3 — = he a) 
LU X-199 0) 0.060 On 5 45 15.500 425 6.6 7 
UX-201-A 5.0 0.25 135 30 90 10,000 R00 8.0 55 
L)Y-224 25 1.75 75 40 3.0 QQ 600,000 1025 615.0 
UY-227 Ye 1.75 275 5.2 24.0 9,250 975 9.0 300 
RCA-230 0 0.06 00 1.8 4.5 13,000 700 93 16 
RCA-232 4) 0.06 150 1.4 () 67.5 1.150.000 505 580.0 
UX -240 5.0 0.25 180 0.2 $0 150,000 200 30.0 
/ i—( hara ’ } 1 Voltage Implifier Tubes 
tube in radio sets it is much cheaper 
eof Auditoriun Audio Power Required than other tubes such as the 210 or 250 
1.000 seats 10 watts Inasmuch as it requires a plate poten- 
2,000 seats 15 watts tial of only 250 volts, ordinary electro 
3.000 seats 18 watts lytic type condensers, which are much 
4.000 seats 22 watts , : 
5.000 seats 25 watts heaper than paper condensers, can be 
~ = > 1 
7,900 seats 32 watts used 
10.000 seats 35 watts Phe following table (No. 3) ( Fig. 4) 
J 4 ae Moauieal Carts a lists the approximate audio power re- 
us S ‘uditoriun juired to serve auditoriums of various 
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sizes. The values given are based on the 
experience of sound engineers in a num- 
ber of cases and are purely empirical 
and should be used only as a guide in 
selecting an amplifier for a given instal- 


lation. 


Single Tube Output Power Amplifier 
The circuit of a single tube power 


amplifier is shown in Figure 5. It will 


a 





——_——_—_ 





orerve 
~~ 


5. Schematic of single tub 
power amplifier. 

be noted that it consists merely of a 
three element vacuum tube connected 
the conventional manner. The output 
of such an amplifier is limited to the 
undistorted power output rating of the 
tube used. Due to the fact that the grid 
voltage-plate current characteristic curve 
is somewhat curved even over the rec- 
ommended operating portion, there may 
be introduced in the output of such an 
amplifier a second harmonic of objec- 
tionable amplitude. The higher the load 
resistance the lower this harmonic dis- 
tortion will be, and it has been deter 
mined empirically that the maximum un 
distorted power output is obtained when 
the load impedance is twice as great a 
the plate impedance”. The term “undis- 
torted power” assumes that the second 
harmonic will not be greater than 5% 
of the fundamental. 

In order to get away from the inher- 
ent distortion of a single tube power 
amplifier, as well as to obtain the greater 
power usually required to properly oper- 
ate loud speakers in sound projection 
systems, the push pull circuit is gen- 
erally utilized, so that the single tubs 
power amplifier finds but little applica 


tion in modern sound work. 


Parallel Tube Output Power 
Amplifiers 
Before discussing the push pull am 
plifier we should consider briefly the 


parallel tube output power amplifier, 











2 ~ 
bs 
cieaieatlions 
| 
‘ig. 6. Parallel tu wer amplifier 


which has been used sceiaillias in the 
past but which finds little application at 
the present time. 

This type of amplifier is practically 
identical with the single tube amplifier 
circuit with the exception that additional 


tubes are placed in parallel. Figure 6 


} 3 Jo 
\ LOWA SOCK I 
li 
































illustrates this type of amplifier tive value by the grid bias potential.) 

The only advantage over the single As the result of the varying voltage, due 
tube amplifier is the greater output, th« to the input voltage, the plate current in 
uutput being equal to the sum of the one tube will be increasing (due to the 
individual capacities of each tube grid being less negative) and in the 

This type, like the single tube ampli- other tube decreasing (due to grid being 
fier, is very likely to have a fairly high more negative). The action is analogous 
harmonic content hence is but littl to two forces, one pushing and the other 
used. pulling, hence the name “push pull” am- 

2 plifier 
Push Pull Power Amplifiers 

- y ALSO é 7 

[The most popular of the various £1 9Q, (OAD Fc 

. , s/ "7, LOGS. 
types of power amplifiers is that known i - 
as the “push pull” type. The output ‘ ina — ' 

, ‘call 1; 3 f {1 \ % 1 
stage acticé i 1 - adios “ $0 5 ; 
tage of practica y all node n ra 10 3 5 ( 30 | 3 — is 
employ this circuit and all high quality 7 | : bx | 

° ed 1] he f 
public address amplifiers have employed 2 I! I! Ma ‘ mons | 
. - “ FR » *% 
the push pull principle for years. 4 ds 2 t iN 
- } ef ' 
. re sed : o $n seein i - 
Che basic circuit of the push pull type ~ - a 3 ' 
: . . - ae | e . 4 ! 
of amplifier is illustrated in Figure 7. It 2» ! ha ! 
(.. 4 
will be noted that the input circuit con : 
sists essentially of an input transformer Fig. 7. Push pull amplifier. 
with a secondary which is tapped at the It can be seen that the total change in 
midpoint and with the grids of the two plate current in the primary winding of 
tubes connected to opposite ends of this the output transformer would be twice 
winding. The output circuit consists of as great as that which would obtain if 
a transtormer of suitable impedance only a single tube were used with the 
ratio to match the tube impedance to same applied voltage, hence, it is ob- 
that of the load and with a tap at the vious that the push pull amplifier has 
224 “—- 250 
Demy = 
Os 
pe JN oe 
2 2 S00” : 
y aaa 
Pad str4 — 
OS | vai 
Grae 
\ 
\ C a 
oy —_ 
CY YY YY Ire SITY ae 
tl 
| 
‘ I 
| 
= — ~Yy Aart 
Fig. &. Schemati f Samson type 39 Power Amplifier 
midpoint by means of which the plat twice the output of the single tube am- 
potential is applied to the respective plifier. 
tubes. It is necessary that the tubes The principle advantage of the push 


have nearly identical characteristics pull amplifier is the fact that the second 


The push pull amplifier operates as fol harmonic which is inherent to almost 
lows: If an input voltage is impressed any three element vacuum tube cancels 
across the winding P,, this voltage is out in the primary winding of a push 
‘stepped up’, due to the greater number pull transformer hence does not appear 
of turns on the secondary than on the in the output winding. This cancelling 


primary, and is impressed on the grids effect results from the fact that any var- 


of the two tubes. Considered at any iation in plate current in the primary 
instant, the voltage across the two ends winding which is in phase in both por- 
of the secondary winding, due to the tions of the winding will cancel out and 
input voltage, will be of opposite pol- only out of phase variations set up 4 
arity. That is, when one grid becomes potential across the secondary winding. 
less negative, the other becomes more The second harmonic variations are in 
negative, and vice yersa. (It should be phase hence will cancel out. Likewise 
kept in mind that both grids are nor any variation in grid potential due to 
mally maintained at some steady nega (Continued on page 38) 
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June, 1932 


GUYMON DISTRICT TELEPHONE 
MEETING 


The first of the Oklahoma 1932 series 
of district telephone meetings was held 
at Guymon, Okla., May 3. It was con- 
ceded to be one ot the best in the his- 
tory of the Oklahoma Utilities Associa- 
tion, as shown by the fine attendance and 
special interest. It was without question 
the most cosmopolitan in character by 
reason of so many visitors participating 
Kansas, Texas 


states, 


from adjoining 
and Missouri. Seventy-three registered 
during the business sessions, and more 
than 100 attended the noonday luncheon, 
entertainingly presided over by Toast 
master Judge Wallace G. Hughes of 
Guymon. 

During the luncheon hour, the wel 
come address was given by Dr. I. M. 
Lightner, mayor of (Guymon, the _ re- 
sponse by H. W. Hubenthal, Oklahoma 
City, engineer, Oklahoma Utilities As- 
sociation, followed by an address by 
Senator Ross Rizley, Guymon, on “The 
Telephone Utility from a Public Stand- 
point.” 

The business sessions were in charge 
of Willard Clark, 
Western 
tion. Addresses and 
cluded “Plant Maintenance” by J. H. 
Almond, district plant chief, “Toll Serv- 


Guymon, district 


manager, Telephone corpora- 


discussions in- 


ice”, by P. R. Suits, district traffic chief, 


both of Enid, Okla.; “The Relation of 
Telephone Rates to Business Condi- 
tions’, by Guy W. Lanham, district 


manager, Alva, all of the Southwestern 
Bell Telephone company; “Selling Tele- 
Miles, 


“Coopera 


phone Service”, by E. E. King- 


fisher, state superintendent; 
tion”, by I. F. 
assistant general manager; “Collections”, 


by Miss E. 


revenue 


Krehbiel, Salina, Kans., 
Pauline Roach, Kingfisher, 
accountant, “Cooperation § of 
Plant Men in Telephone Sales”, by H. A. 
Bybee, Watonga, district manager, all of 
the Western 

Additional 
held during the fall months in various 


parts of the state 


Telephone corporation.. 


district meetings will be 


MIDDLE STATES LOWERS 
CHARGES 
The Illinois 


has ordered the 


commission 
Tele 


telephone 


Commerce 
Middle 


reduce 


States 
Phone company to 
charges for service connections and 
residence extension telephones in Pekin, 
South Pekin, Havana, 
and Green Valley, III 

hand set and desk set, 


Lacon, Manito, 
Charge for the 
at present $1.00, 
has been ordered down to 75. cents. 
Charge for wall extension telephones, 
now 75 cents, will be reduced to 50 cents 


These new prices go into effect July 1. 
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Revenue Tax Bill of 1932 


(Effective Midnight June 20, 1932) 


Tax on Toll Messages of Fifty Cents to Ninety-nine Cents, 
@ 0c. Messages of One Dollar to One Dollar and Ninety- ®@ 
nine Cents, |5c. Messages of Two Dollars and Over, 20c 


Following is a text of the new revenue bill which becomes effective im- 
mediately as it applies to telephone, telegraph, radio and cable facilities: 


SEC. 701—IMPOSITION. 


(a) On and after the fifteenth day after the date of the enactment of 
this Act, there shall be imposed— 


(1) In the case of each telegraph, telephone, cable, or radio dispatch 
message Or conversation which originates on or after such date and before 
July 1, 1934, within the United States, a tax at the following rates: 


(A) Telephone conversations for which the charge is 50 cents 
Or more and less than $1, 10 cents; for which the charge is $1 or 
more and less than $2, 15 cents; for which the charge is $2 or more, 
20 cents; 


(B) telegraph dispatches and messages, 5 per centum of the 


amount charged therefor; and 


(C) cable and radio dispatches and messages, 10 cents; but only 
one payment of such tax shall be required, notwithstanding the lines 
or stations of One or more persons are used for the transmission of 
such dispatch, message, or conversation; and 


(2) a tax equivalent to 5 per centum of the amount paid on or after the 
fifteenth day after the date of the enactment of this Act to any telegraph or 
telephone company for any leased wire or talking circuit special service 
furnished on or after such date and before July 1, 1934. This paragraph shall 
not apply to the amount paid for so much of such service as is utilized in 
the conduct, by a common carrier or telephone or telegraph company or 
radio broadcasting station or net work, of its business as such. 


(b) No tax shall be imposed under this section upon any payment re- 
ceived for services or facilities furnished to the United States or to any 
State or Territory, or political subdivision thereof, or the District of Co- 
lumbia, nor upon any payment received from any person for services or 
facilities utilized in the collection of news for the public press or in the dis- 
semination of news through the public press, if the charge for such services 
or facilities is billed in writing to such person. The right to exemption 
under this subsection shall be evidenced in such manner as the Commis- 
sioner with the approval of the Secretary may by regulation prescribe. 


SEC. 702—RETURNS AND PAYMENT OF TAX. 


(a) The taxes imposed by section 701 shall be paid by the person paying 
for the services or facilities. 


(b) Each person receiving any payments specified in section 701 shall 
collect the amount of the tax imposed by such section from the person mak- 
ing such payments, and shall on or before the last day of each month make 
a return, under oath, for the preceding month, and pay the taxes so col- 
lected to the collector of the district in which his principal place of business 
is located or if he has no principal place of business in the United States, 
to the collector at Baltimore, Maryland. Such returns shall contain such 
information and be made in such manner as the Commissioner with the 
approval of the Secretary may by regulation prescribe. The Commissioner 
may extend the time for making returns and paying the taxes collected, 
under such rules and regulations as he shall prescribe with the approval of 
the Secretary, but no such extension shall be for more than 90 days. 




















Up-State Association Activities Are Told 


In Annual Address President Ihmsen Reports More Cancellations in Large Commercial 
@ Centers than in Rural Communities; Mentions Order to Dissolve Companies with Fran- @ 
Explains Investigation of Differential Charge for Handsets 


chise Taxes Unpaid; and 


Business and pleasure were about 
equally divided at the recent convention 
of the Up-State Telephone Association 


of New York, 


dinner-dance, a 


where a dinner, a 


breakfast, 


Stag 
and a golf 
the three-day 
held at 
the Jamestown Hotel, Jamestown, N. Y., 
May 26, 27, and 28. John H. Wright, 
vice-president of the Jamestown Tele- 
the 
spirit of all social activities. 


tournament were part of 


program. The convention was 


phone corporation was motivating 


President’s Report 


In his annual report, President J. G 
told of the 
activities, and traced 


various association 
the trend of the 


New York state 


Ihmsen 


telephone business in 
through the last year. 

“The telephone business in the last 
year did not escape the effects of busi 
ness depression,” he said. “Cancella- 
tions, however, were less in rural com- 
munities than in larger commercial cen 
ters. Gains were recorded in villages 
and rural sections without special sales 
effort.” 

He 


changes 


concellations in large 
offset by 


business secured by special canvassing 


said ex- 
were partially new 


and employees’ sales campaigns. Inten- 


sive effort to secure new business was 


successful in every instance, he stated. 
“It has been a difficult year for tele- 
phone manufacturers and supply deal- 


ers,” he said, “owing to curtailment in 


construction and equipment purchases. 
While operating companies have main- 
tained a satisfactory position, there has 
been little expansion in plant or equip 
ment.” 

President Ihmsen said the association 
had the 


telephone meetings during the past year. 
29 
32 


continued holding of district 


He also reported a total of 323 operators 
attended the operators’ school, which is 


held coincident with general aneetings. 
Commission Activity 


“There was considerable activity 


the matters 


Public 


year in 
York 


Service Commission,” he said. 


throughout entire 


passing through the New 


“Approximately 153 class D telephone 


companies (property value less than 
$10,000) filed their first rate schedules 
on the new simplified form, which is 


printed and furnished free by the com- 
mission. 


“The class A, B, and C companies 


filed 21 tariff rate schedules, seven of 
which were, on complaint, set for hear 
ing. Final disposition was made of all 
such cases save one, which is. still 
pending.” 

\proximately 200 routine inspections 


of telephone property were made during 
the year, he said. 
“The 


has 


Y< rk 
the 


New 


given authority by 


attorney-general of 


State been 
legislature to dissolve, by proclamation, 
telephone companies which have not 
franchise tax on gross earnings 


stock 


President 


paid the 
for a period of five 


Ihmsen said. “The tax 


and capital 
years,” 


department produced a list of 344 delin- 
PAAAAAAAPAPAAAPAPAPAPPAAAAAAAINYY 
CONVENTION SCHEDULE 


Vermont Telephone Ass’n., Hotel Van 
Ness, Burlington, June 23 and 24. 


Independent Tele. Association of 
Washington, Kirkland, June 24 and 25. 


Illinois Tele. Association, Hotel Pere 
Marquette, Peoria, Nov. 16 and 17. 


PAAAAAPPAPPAPPPPPAFAAAAAAAAY 


quent telephone companies, some. of 
which had not paid this franchise tax 
for over 27 years. Many of the com- 
panies on the list are defunct; however 


we were able to find 52 companies still 


actively engaged in telephone business, 


according to our records.” 


Few Members on List 


“It was encouraging to note only four 
this appeared 
The 


tax 


members of association 


on the list matter has been taken 


up with the department at Alban 


which is disposed to be lenient in the 


penalties and interest rhe 


matter of 


association is now working with the tax 


commission to secure adjustments for 
all companies wishing to retain their 
franchise.” 

President Ihmsen said there are now 
about 230 telephone companies under 


commission jurisdiction, an increase of 


126 since 1930 
The investigation by the New York 
Public Service commission of the dif- 


ferential charge of 25 cents for handsets 


made by the New York Telephone com- 


pany was referred to by President Ihm 
sen who said the final decree would 
have some bearing on all telephone 


companies. 


18 


Charging of Charity 


The matter of the method of charging 
on the books donations to charity was 
mentioned and the opinion expressed 
made by the 


Interstate Commerce commission, would 


that whatever ruling was 


in future be applied to all charitable 
utilities. 


stated 


contributions by 


President Ihmsen that of the 


25 sales of property authorized by the 


commission, 13 companies were trans- 
ferred to the New York Telephone com- 
pany, and 12 companies to other Inde- 
pendent companies. There was a total 
of 2,808 stations thus transferred to the 
New York 
5,493 to 


“No 


involved in 


Telephone company, and 
other Independent companies. 

telephone property was 
Bell- 
York 


was 


sale of 
merging of six 
the New 
said. “It 


the 


owned companies with 


Telephone company,’ he 
strictly a company affair and of interest 


to the small connecting companies only 


n the matter of 


as it might affect them 


receiving advice and assistance from 


the merged companies with which they 


were connected.” 
Discount Plan 


“A large number of Independent com- 


panies employ the discount plan for 
prompt payment, and report it a satis- 
factory method of facilitating collec- 
tions’, President Ihmsen said. “Your 


was represented by its prest- 
held by the 
April 27 


payment by 


association 


dent at a_ hearing public 


service commission relating to 


discounts for prompt sub- 


scribers 


ce prive the 


“No attempt was made t 


companies of their discount privilege, 
but the rules and regulations laid down 
by the limited the 
amount of discount, were not acceptable. 


A modified plan was submitted by your 


commission, which 


association and taken under advisement. 


At a 


head of the 


subsequent conference with the 


valuation and research de- 
partment, a plan was devised and will 


he recommended to the commussion by 


the department.” 
Balancing the Budget 


Boylan, of Rochester, presi 


John P 
dent of the Rochester Telephone com- 


pany, gave an address called “Balancing 
the Budget.” 
Mr. Boylan stressed the fact that tele- 


rates 


reduce 


phone companies cannot 
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with the expectation of increasing rev- 
enues and that recourse is in the single 
item of reduction of expenses He re- 
lated the experience of his company 
with sales campaigns for new business 

Cancellations have doubled since 1929 
when they became abnormal, he said, 
adding that were it not for the sales 
campaigns the loss in subscriber stations 
would have been 12,200 instead of 3,200 

As a hopeful sign, the speaker stated 
that the loss in subscriber stations had 
ceased to increase and hovers around 
the level of six or eight months ago 
A second hopeful sign he mentioned, 1s 
that the percentage of former subscrib- 
ers among the applicants for service who 
come to the office, is increasing. 

Mr. Boylan listed efforts made to keep 
the revenues up through sales of exten- 
sion sets, extra listings in directories, 
and in other directions. Agents of in- 
surance companies were solicited for 
extra listings in addition to the company 
listing, and a number was obtained, each 
netting $3.00 annually. The Rochester 
company changed recently to the prepay 
type of pay station. Despite station 
losses, Mr. Boylan reported increased 


revenues trom pay stations 
Safford’s Address 


In an address called, “Ills, Pills and 
Operation,” J. Warren Safford, Troy, 
Ohio, president of the Troy Telephone 
company, discussed the effect of the 
mental condition of the people with ref- 
erence to our present conditions. 

More cooperation and teamwork ar‘ 
needed in his opinion to bring us safely 
through this trying period in addition 
to courage and the will to succeed. In 
closing he urged “Faith in America.” 
Pittsburgh, Pa., 


traffic superintendent, western Pennsyl- 


Pealer Rossman, 


vania division, Bell Telephone company 
of Pennsylvania, gave a talk called, “The 
Traffic Department's Part in Increasing 
Sales.” He based his remarks on four 
years’ experience with direct employee 
selling. 

The Washington situation was dis 
cussed by Charles C. Deering, Des 
Moines, la., secretary-treasurer, United 
States Independent Telephone Associa- 
tion. 

It is important that Congress pass a 
revenue bill which will balance the bud- 
get, he declared. The delay in balanc- 
ing the budget has been extremely ex- 
pensive to the country and_ retarded 
business recovery. Some improvement 
in business conditions may be expected, 
he said, if Congress balances the budget 
and then adjourns. 

Mr. Deering summarized briefly the 
testimony given in Washington at the 
hearing before the Interstate Commerce 


commission on accounting methods con- 





cerning giits to charity by telephone 


companies 
Other Speakers 


“Buried Cables” was the subject of an 
address by Frank P 


bany, general plant superintendent, New 


Lawrence of Al 
York Telephone company. Three reels 
of motion pictures were shown, in the 
course of which Mr. Lawrence gave ex- 
planatory comments concerning a cable 
laid by the New York Telephone com- 
pany between Syracuse and Watertown. 

Other subjects discussed were: “In- 
come Tax Problems, Concerning De- 
preciation and Retirement,” by M. L 
Seidman of Seidman & Seidman, New 
York City; “Depreciation Accounts,” by 
J. W. Coffey, of Indianapolis, Ind.; “Op- 
portunities for Cooperation in the Local 
Area,” by D. E. Lowell, of Philadelphia, 
Pa., supervisor of foreign wire rela- 
tions, Bell Telephone company of Penn- 
sylvania; and “Revenue Building Cam- 
paigns,” by Jack Knabb of the Lyddon, 
Hanford & Frohman company, adver- 
tising, Rochester 

Copies of the “Upstart Convention 
News”, a facetious newspaper published 
especially for convention delegates, were 
distributed at the close of the program 
of the annual dinner and dance. 

At the business meeting, C. B. Sayer, 
of Chatham, manager of the Chatham 
Telephone company, was the only new 
member elected to the board of direc- 
tors. The directors re-elected are: J. 
P. Boylan, Rochester; V. E. Code, 
Johnstown; F. D. Fancher, Middletown ; 
H. H. Griswold, Phelps; J. G. Ihmsen, 
Albany; W. A. Seely, Norwich; John 
Troy, Rhinebeck, and John H. Wright, 
Jamestown. 

Officers will be selected at an early 


meeting of the board. 


“THE VOICE THAT SCIENCE 
MADE” TITLE OF BELL 
MOVIE 


Three speechless men speak in a talk- 
ing picture which has just been com- 
pleted and is called “The Voice That 
Science Made”. The picture is designed 
to bring to those who have been deprived 
of their vocal chords the knowledge that 
their speech can be restored 

The three men, all of whom volun- 
teered to contribute actual scenes from 
their daily lives, are shown conducting 
their business affairs by means of the 
artificial larynx. They are Colonel 
Charles C. Burt, U. S. Army, retired, of 
Washington, D. C.; E. A. Barvoets, vice- 
president of the J. B. Lyon Printing 
company, Albany, N. Y.; and Ernest 
Bennett, of New York, who is connected 
with the Jewelers Circular, a trade pub- 


lication. 


In the scenes which illustrate how they 
use the artificial larynx to carry on ordi- 
lary conversation Colonel Burt is inter- 
viewed in his office by a visitor, Mr. 
Barvoets gives instructions about a lay 
sut to an assistant, and Mr. Bennett 
alls on a business associate 

The artificial larnyx has been devel- 
yped by Bell Telephone Laboratories in 
cooperation with several prominent sur 
geons and is made available at the cost 
1f manufacture. It is a small device 
containing a metallic reed which pro- 
duces a tone like that of the human 
voice. The user forms this tone into 
words as though using his own voice. 
By means of animated diagrams and 
models the film demonstrates the prin- 
ciples underlying the artificial larnyx 
and reveals how closely the scientists 
have duplicated the natural organs of 
speech possessed by human beings 
ASSOCIATION TO AID UNEM- 
PLOYED PIONEERS 


‘he Independent Pioneer Telephone 
Association believes it has a means of 
assisting unemployed Pioneers in secur- 
ing positions. 

According to J. K. Johnston, secretary 
of the Pioneer association, a list of all 
known Pioneers now unemployed, will 
be made, which will state briefly the ex- 
perience of each Pioneer which informa- 
tion will be taken from applications for 
positions on file in the association office. 

A copy of this list will be inserted in 
all mail leaving Mr. Johnston’s office. 

Any unemployed Pioneers who do not 
have their applications on file with Mr. 
Johnston, are requested to make applica- 
tion at an early date by addressing J. K. 
Johnston, Secretary, Independent Pio- 
neer Telephone association, 1038 Lemcke 


Building, Indianapolis, Ind. 


MANAGEMENT ASKS PROXIES 
TO HALT SALE OF COMPANY 


Directors of the Gray Telephone Pay 
Station company, Hartford, Conn., have 
addressed a letter to stockholders asking 
them to sign proxies to the management 
“to vote your shares at any and all 
metings which may occur on February 
7, 1933.” By this action a contest for 
proxies begins. 

The letter makes a reply to represen- 
tatives of two brokerage firms who since 
April 16 have been accumulating proxies 
which will authorize them to negotiate 
for the sale of the company to the West- 
ern Electric company. 

Out of the 150,000 Gray shares out- 
standing, more than 35,000 are said to 
be represented by proxies in the hands 
of the firms asking for them. George F. 
Long, president, reports no new offer 
has been made to acquire the company. 
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Residence 
Toll Calls 


TOLL CALLS from the home are usually 
made because of definite, personal 
situations—a new baby, a birthday, 
a boy away at school. Certain occa- 
sions for calling are more common 
at certain seasons. Therefore, resi- 
dence toll advertising is kept timely. 

Two current examples are shown 
on the opposite page. The advertise- 
ment at the left appeared in women’s 
magazines during April and May, 


when people were beginning to plan 


* 


vacation week-ends. The advertise- 
ment at the right runs in the same 
group of magazines during May and 
June, when the wedding and com: 
mencement season is at its height. 
Both advertisements are brief and 
readable. Both list representative 
rates to prove low cost. Timed to 
reach readers who are meeting the 
situations suggested, they should help 
to stimulate toll traffic throughout 


the telephone industry. 


An Advertisement of the American Telephone and Telegraph Compas 
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“HOME SAFELY, 
HELEN, 
and we surely 
enjoyed our 


visit!” 


Your home telephone simplifies 


social duties and makes for more 
gracious living. . . . Use it to in- 
vite out-of-town guests for week- 
ends or parties. It saves time 
and enables you to complete all 
arrangements at once, 

Use it also when you've been 
entertained, to report your safe 
arrival home and express your 
appreciation to your hostess. 
Your voice carries a warm and 
personal sincerity. 

THE COST 
To most places tu enty-five miles away, 


the day station-to-station rate is about 
) 


25 cents; forty-five miles away, 4 
cents; seventy-five miles, 50 cents; one 
hundred and twenty-five miles, 75 
cents; one hundred and seventy-five 
miles, 95 cents. Many rates are lower 


during the evening and night periods. 











TELEPHONE 
BEST WISHES 
when weddings 


are out-of-town 





it’s personal and costs so little 


TELEPHONE your good wishes 
when you're forced to miss wed- 
dings, birthdays or commence- 
ments. Your voice carries a 
pleasant warmth you cannot 
express in any other way. 

Use your home telephone as 
an easy, inexpensive pathway to 
the folks back home, to children 
away at school, to stores, to 
friends in other cities. 

The day station-to-station rate 
for such calls is about 
25¢ for 25 miles 
35e for 40 miles 
50c for 75 miles 
75e for 125 miles 
Many rates are lower during the 


evening and night periods. 
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Second Annual Southern District Meeting | 


Experts Discuss Current Telephone Problems at the Southern District Meeting of 
@ United States Independent Telephone Association, Including Revenues, Taxation, @ 
and Publicity; A Variety of Original Methods for Increasing Revenues Suggested 


For the second successive year a 
southern district meeting of the United 
States 
tion was held, this year at the General 
Shelby Hotel, Bristol, Tenn. The dates 


of the meeting were May 4, 5, and 6. 


Independent Telephone Associa- 


Although the attendance this year was 
not quite so high as last year, this south- 
ern district meeting bids fair to become 
an institution. St. Petersburg, Fla., was 
chosen as the city for next year’s gath- 
ering. 

It was agreed by those present that 
these meetings are of inestimable value 
in perfecting management methods and 
improving business among telephone 
companies in the south, particularly for 
the reason that few of the southern 
states have state telephone associations. 
The 
district are: Alabama, Florida, Georgia, 


states included in this southern 
Kentucky, Louisiana, Mississippi, South 
North 


Virginia and West Virginia. 


Carolina, Carolina, Tennessee, 


At this year’s meeting it was recom- 


that a traffic division also be 


in the southern district with 


mended 
established 
A. E. Reynolds, of Bristol, as chairman, 
and that consideration be given to hold- 
ing a series of district meetings during 
the fall and winter under the direction 


of Miss Anne Barnes, of Des Moines, 
lowa, special traffic representative, 
United States Independent Telephone 


Association. 
Chas. C. Deering Presides 


In the absence of F. B. MacKinnon, 
president of the United States Indepen- 
dent Telephone Association, who was 
unable to attend the convention because 
of illness, the program was carried out 
Moines, 


by Charles C. Deering, of Des 


secretary-treasurer of the national as 
sociation. 

Mr. Deering 
delegates, pointing out the fact that last 


briefly addressed the 


‘ 


year for the first time in the history of 


the industry, a great majority of th 


telephone companies lost stations. 


“Some of the losses,” said Mr. Deer- 


ing, “are due to the fact that we have 


not sold subscribers on the value of 


telephone’ service. Some _ discontinue 


because they cannot afford to keep the 


telephone. More and more we must 


come to selling the value of telephone 


service, particularly to farm sub- 


scribers.” 


In referring to the revenue bill now 
before Congress in which telephone mes- 
declared that 


sages are to be taxed, he 


the “matter of calling the nation to 
talk” is a subject about which the tele- 
phone man should think, because his job 


is to sell service and to keep it sold. 
Directory Advertising 


“Directory Advertising as a Source of 
subject of a talk by 
M. Berry 


pre- 


Revenue” was the 
Loren M. Berry, president, L. 
& Co., Dayton, Ohio. Mr. 


sented the value of the telephone direc- 


Berry 


advertising medium, and 


sold his 


vantages to be derived 


tory as an 


thoroughly hearers on the ad- 


from the sale of 
advertising space in the directories. 
He gave eight reasons why the tele- 


good advertising 


phone directory is a 


medium: It has a large circulation; as 


sures complete coverage of all offices 


and business houses, as well as most 


homes with better buying power; is on 
the job 365 days in the year; is always 
available for instant reference; is in 


front of the prospect when he is in a 


buying mood; saves customers’ time; 


increases business by telephone, and 


makes telephone service more valuable; 
and is low in cost compared with other 
mediums. 

The annual advertising revenue of all 
Inited States for 1931 


than $24.000.000. 


directories in the | 

was estimated at more 

Taking 

involved, the estimated net profit for the 
> 


is $2,100,000, or about 9 per cent 


into consideration all expenses 


year 


directory advertising sales 


of the total 


Telephone Non-Competitive 
Business 


Many 


companies 


things peculiar to telephone 
which are so 
generally overlooked by the 
iscussed by Carl D. Bro- 


-president and 


commonplace 
as to be 


public, were d 


rein, Tampa, Fla., vice 
general manager, Peninsular Telephone 
company, as part of his address, “In- 
creasing the Revenues 

The rendition of local telephone serv- 
truly 


ice is the only non-competitive 


he said. 


business, 

“In the case of other utility services, 
the consumer always installs the equip- 
ment on his premises, sometimes at con- 


“*Never- 


desired, install his 


siderable cost,” he continued. 


theless, he could, if 


own plant and manufacture for himself, 


22 


electricity, gas or water, equally as good 
as that furnished by the utility.” 
Mr. Brorein 


to make the 


declared it is important 


public these and 


{ aware of 
under- 
established 


importance to 


other facts as the first step in 


standing the necessity for 
rate schedules and of the 
the community of a telephone company 
of financial responsibility to meet pres- 
ent and growing demands for telephone 
service. 


Need Scientific Publicity 


The speaker stressed the importance 


of a well-planned publicity program. 
The selling of service, he said, has as- 


sumed the role of one of the major ac- 
tivities of the industry 
“We 


our organization 


should each have some one in 


whose business is to 
think sales, sleep sales, and make sales— 


some one who is just as highly special- 


ized in his field as the other types of 
salesmen we meet daily.” 
Following Mr. Brorein’s excellent 


talk, a lively discussion ensued in which 
some very constructive selling ideas and 
plans were suggested 
R. A. Lumpkin, 
that toll 
of the telephone business and that dur- 


Ill., de- 


Mattoon, 


clared revenue is the “gravy” 


ing the past three months the great loss 


had been in toll business. He told of 


al lan used among _ rural _ sub- 


scribers, which was based on the theory 


that prices received over the radio were 
not satisfactory, and that direct toll 
calls should be made to elevators, to 


get correct and late prices. Mr. Lump- 


kin told also of the use of a postal card 


suggesting the 


asking 


which carried a picture 
ation of a telephone and 


prospe cts. 


Operators Solicit Business 


r. D. Davis, New Bern, N. C., Caro- 
lina Telephone & 
1 that 

resulted in 10 per cent in- 
April over that in 


operators ot the 


company, 


haa 
lelegraph 


sales of long distance by 


reporte 
yperators 
crease in business 1n 
March. He told of 
Carolina company going out and pef- 


interview ing Dusiness men. 


Mother's Day, the 
taking orders for calls to be 
canvassed the 


Each year 


sonally 

Previous to girls 
were out 
made that day They 
various colleges and schools 
made on 


hav e been 


calls 
This year the calls made 
sent to the 


a number of 
Mother's Day. 
were compiled and a list 
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company’s headquarters in Barboro, N. 
Cc. Next Mother’s Day ap- 


proaches the list will be sent back to 


year as 


the exchanges where the calls _ origi- 
nated, to provide a prospect list. 

Mr. Brorein spoke of the use of a 
radio sketch broadcast around Christmas 
time. The sketch suggested the thought 


of calling mother on Christmas Eve, 


and resulted in a large amount of toll 
business. 

One Cure For “Borrowed” Services 

S. P. Green, Cookeville, Tenn., gen- 
eral superintendent, Southern Continen- 
tal Telephone company, told a story of 
a chain store manager who borrowed 
telephone service. 

The telephone manager, learning of it, 
went into the chain store, and taking 
down a bottle from a shelf marked with 
a seven-cent price, started to walk out 
with it. 
man, the telephone man 


Upon being halted by the store 
explained he 
was taking only what the chain store 
man took from him when he went next 
door to make a telephone call. The 
chain store manager saw the point and 
ordered a telephone. 

Mr. Green also told of sending cards 
to persons to whom calls could not be 
completed. Of 328 such cards sent out, 
28 subscribers resulted. 

The accounting division held a lunch- 
eon conference presided over by C. E. 
Archer, Tampa, Fla. Mr. Archer dis- 
accounting system and 
He said the 


Commission has 


cussed the new 
the matter of depreciation. 
Interstate Commerce 
preserved the principles and that the 
been re 


Same account numbers have 


tained whenever possible 
Federal Tax Bill 

The. federal tax bill was discussed by 
A. L. Geiger, at a general session of the 
conference. Mr. Geiger is from Wash- 
ington, D. C., and is general attorney 
for the United States association He 
gave a resume of the federal tax bill as 
it affects the telephone companies and 
told of the work done by President Mac 
Kinnon of the association in behalf of 
telephone companies. He expressed the 
opinion that the tax bill will be passed 
by June 1, and said he hoped it would 
stand as the Senate has amended it. The 
tax commences on messages amounting 


to 50 cents, in its present form. 


James N. Cox, of Cookeville, Tenn., 
president, Southern Continental Tele- 
phone company, followed Mr. Geiger 


with a brilliant address on “Legislation 
and Taxation.” Mr. Cox’ address will 
appear in the July issue. 

Doctor Friday is Banquet Speaker 

The annual dinner was attended by 
about 150 persons and the chief address 
was by Dr. David Friday, noted econ- 
omist of Washington, D. C., who spoke 





m “How Business Recovery i1s_ to 


Come.” Doctor Friday said the depres- 
sion had three phases, and gave the his- 
tory of events leading up to each. The 
first was purely economical, the second, 
political, and the third phase, of which 
we are now in the midst, began when 
England went off the gold standard, 
which destroyed confidence, he said. He 


United 


States to balance its budget and thus 


declared it essential for the 
keep our credit good 

Among those who attended this con 
ference and took an active part in the 
various discussions were: 

Frank L. McKinney, Columbus, Ohio, 
Ohio 


Telephone Association and president of 


secretary-treasurer, Independent 
the Independent Pioneer Telephone As- 
sociation of the United States; Roy F. 
Mapes, Jamestown, N. Y., traffic super- 
intendent, Jamestown Telephone corpor- 
ation, and chairman traffic division, 
United States 


\ssociation; C. 


Independent Telephone 
E. Archer, Tampa, Fla., 
auditor, Peninsular Telephone company, 
and chairman the national association’s 
accounting division; W. N. McAnge, Jr., 
Inter-Mountain Telephone company, 
Bristol, Tenn., (chief host at the district 
convention) B, L. Fisher, Rockymount, 
Va., president, Lee Telephone company, 
and a director of the national organiza 
tion; and Former Governor John I. Cox, 
of Tennessee, a cousin of James N. Cox, 


president of the Southern Continental 


Telephone company. 


PRESIDENT BRADLEY DELIVERS 
ANNUAL ADDRESS AT 
CONVENTION 

Although some falling off in business 


during the past 
Bradley of the 


1as been experienced 
President H. E 
Pennsylvania State Telephone and Traf- 


year, 


fic association told delegates to the re- 


cent association convention that the per- 


centage of decrease had not been as 
bad as expected. 

Pennsylvania association 
convention was held May 17, 18, and 19 


Hotel, Harrisburg, 


The annual 


at the Penn-Harris 
Pa. 
“Comparing 1931 with 1930 we find 


the total amount of clearing reported 
fell off a little more than 4 per cent 
For the first four months of 1932, com- 
pared with the first four months of 1931, 
we have a further decrease of a little 
less than 10 per cent. 

“On November 17 next we will have 
completed 30 years of our toll clearing 
service. During these 30 years we have 
handled some millions of dollars in in- 
terchangeable tolls, and this service 
would not have continued to be used if 
it had not been satisfactory. I believe 
this phase of our work has been respon- 


TELEPHONE ENGINEER 23 


sible more than any other factor for 
creating confidence in our organization,” 
said President Bradley. 

“The decrease in clearings reported 
means,” he said, “a corresponding de- 
crease in our revenue. For the past two 
vears we have been compelled to draw 
upon our reserve to make up a small de- 
ficit. Fortunately we have investments 
which have remained unimpaired during 
this period of depression. These in- 
vestments should not be disturbed, and 
our reserve is still ample to take care 
of any deficit that may result from a 
further decrease of business during the 
present year.” 

President Bradley reported that em- 
ployees of the association had volun- 
tarily decided to adopt a five-day week 
basis with corresponding reduction in 
expense, in order to preserve resources 
This will result in a saving 


$1,500 


unimpaired. 
of approximately annually, he 
said. 

association 
Public 


President Bradley cited 


activities in the Pennsylvania 
Service commission as follows: 
The preparation and filing of tariffs 
and supplements in the bureau of rates 
and tariffs; the filing and investigation 
of certificates of convenience in the 
bureau of public convenience; the filing 
of certificates of notification in the 
bureau of accounts and statistics; the 
investigation of engineering problems 
for the bureau of engineering; the in- 
vestigation of claims in the bureau of 
accidents; and the investigation of in- 
formal complaints for the purpose of 
keeping such complaints from coming 
to a hearing before the commission. 
Two district meetings were held dur- 
ing the year, President Bradley reported, 
one at Conneaut Lake in the western 
district on September 4 and 5, and one 
at York in district on 


October 14 and 15. At these meetings 


the eastern 
33 companies were represented by 136 
delegates. 

In referring to legislative activities, 
President Bradley said the legislature 


adjourned without accomplishing any- 
thing Although the gov- 
ernor has appointed a special deputy at- 


a fight against 


outstanding. 
torney general to carry 
utilities, who has obliged by fostering 
complaints against rates and holding 
meetings for the purpose of organizing 


President 


a mythical fair-rate league, 
Bradley stated that fortunately his ac- 
tivities to date have been directed more 
against power companies than telephone 
utilities. 

“Still more fortunately,” he said, “in 
those instances when specific cases have 
been investigated, the companies have 
been able to justify their position. 

“The public mind is in a state of un- 


(Continued on page 38) 











“B” Position Grouping and Splitting Keys 


Nineteenth and Last Installment, Straighforward Trunking System, 
@ by John H. Levis, Jr., Telephone Engineer, Rochester, New York. @ 
The Preceding Chapters Are Listed at the Bottom of this Article 


In “——_ 


forward Trunking System a set of three 


each position of the Straight 
keys are installed and are located in th: 
blank the 
field. ot 
locking 


opetation of the keys is in a horizontal 


upper of 


é he 


ype 


pt yrtion 
keys 


and are so mounted that the 


multiple 


three are the cam 


direction. This gives a simple indication 
to the “B” 
of the grouping and the splittin 
be 


ciated with the circuit diagram will show 


operator as to the direction 


g as the 


case may The Key diagram 


asso- 


the Key positions and directional fea- 
tures. 
Splitting “B” Position 
When the incoming trunk traffic de 


creases during certain hours of the day, 


about every other “B” operator is taken 


to the right 

The same procedure exists for all 
‘B” positions that are split. When “B” 
positions are split on each side of an 


occupied as position, the “B” 


operator 


it the board will have ghty trunks to 
handle She will have the forty trunks 
»f her own position and the additional 
twenty from each side of her 

All of the eighty trunks can be oper 
ited from the common ringing $start 


keys in the occupied “B” position 


The splitting keys split left and right 
when operated and so indicate as pre 
viously described 

Use Simple Cam Key 
There are thirty-three positions com- 


tion were occupied. All trunks are indi- 
cated at the outgoing end and ire col 
trolled on the basis of idle operator and 
possible idle trunk [his indication is 


I itrolled from the “B 


id 


rerre 


eing cor 
control circuit at the 

The 
foregoing paragraphs is the r 
he idl 


split 


left at 


splitting circuit re 


position commons | 


control circuits are at 


time as the regular splitting 


ator splitting relays operate 


regular split relays There 


relays in tl 


left and two ft 


When a 


necessary 


arrange 


position 1s 


to the 


seq 
i 


operator's 

right 

d to in the 

egular “B” 

e operator 
the 
Che 


Irom 


same 
indi- 

the 
are three 


} 


ne for the 


split it is 
uence cut- 
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ward trunking positions The entire 
“RB” position of forty incoming trunks 


can be grouped with a “B” position at 


the left or right. This is accomplished 


by having the grouping two-way locking 


cam between the left and right splitting 


keys Operation to the left groups to 


the left “B” position, and to the right 


groups with the right “B” position \t 


the time a “B” position is grouped the 


master ringing start keys and all com 


mon keys are in multiple, and trunks in 


either position can be controlled from 


either set of keys The sequence cut-in 


control is continuous for both positions 
The “B” position in which the grouping 
key iS ope rated is not occupied by as Mai 
operator. This type of grouping circuit 


can be used to group all “B” positions 


of a “B” switchboard for night service 


if required. Partial position grouping 


can be used without interference be 


tween operators. When all “B” positions 


are grouped to one “B” position the 
operator must use a long telephone set 
cord so that she may walk up and down 


the "B” board and complete connections 
The indicating outgoing trunk system 
is not in use when the “B” positions are 


all grouped. At the outgoing ends, the 


indicating lamp circuits are opened by 


means of master manual control cir- 


These 


opened at ten o'clock in the evening and 


cuits. circuits are generally 


closed at eight in the morning This 


feature conserves indicator lamp cur 


rent at the outgoing office 
The circuit diagram shows three “B” 


positions arranged with splitting and 
grouping keys and two sets of splitting 
and grouping relays. Only the “B” 


operators’ talking commons and_ busy 
test commons are shown of the circuit 
The other commons are not shown. Th« 
general idea of the system is to under 


stand readily from the portion of the 


circuit shown. 


Circuit Diagram 

A description of the circuit diagram 
follows. 

When all “B” positions ar 


all splitting and grouping keys are in 


occupied, 


the upright normal position. By tracing 


the circuit it will be found that in each 


position the “B” relays are operated 


This separates the commons of each 
“B” position. For description purposes 
the keys and circuit of “B” position 
number three on the diagram will be 
used 


The ‘B” relays are held operated from 
ground at break contact of the left 


position 
Vv i i i 


grouping key of “B” 
two and through break contact of the 
left split key of the same position, then 
through break contact of the 
split key of same position to the “B” 


relays to battery 





When the right split key of position 


number three is operated the series 


ground circuit for the “B” relay opera 


tion will be opened, causing the “B” 
relays to release and allowing the com 
mons Of position number two to join 
with the twenty one to forty of position 


three. 


\s shown in the circuit drawing the 


twenty one to lorty commons are con 


nected to the tie circuit between th 


‘A” and “B” relays and the on 
to twenty commons are connected to 
the “A” relays on the ties to the “B” 


position to the left This connection is 


made on this side so that when the “B 


relays are released the “A” splits the one 


to twenty commons from the relay 


twenty-one to forty commons, The “A” 
relay operates at the same time the “B” 
relays release as the operation of the 
right split key transfers the ground cir 


cuit previously outlined to the “A” relay 


winding. The operation of the left split 
key of position number three places a 
ground on the “A” relays coming from 
ground at its own left grouping key 
This key operation also opens the series 
ground circuit for the “B” relays of po 
sition number two, allowing the one to 
twenty commons of position number 
three to be connected to the commons ot 
position number two 

The reason that the left split key oper 
ates the “A” relay the same as the right 
split key is that at times only the first 
twenty trunks of position number thre: 
he remaining 


In this 


are wanted in service, t 
trunks being idle for the time 
case both the “A” and “B” relays are 


operate d 


This condition is set up many times 
for student “B” operators. They work 
with twenty trunks in conjunction with 


the trained operator at the adjacent 


position. The student operator uses only 
the receiver circuit of the telephone set 
No transmitter is used when the position 
is split in this manner because it must 
appear as vacated as far as the trans- 
mitter circuit is concerned. Many of 


the common position relay controls art 


yperated from this circuit and should 
remain opel The October 1930 issu 
f TELEPHONE ENGINEER Shows the vat 


ious circuits involved 


Some Combinations Available 


[The same combination ot kev opera 

hy] 11 ae 4 *. . 

tions are available in all B positr1 s 
Phe complete vT ul 9 il] trunk 
ircuit ‘ m n ) eit * um ‘ 

1 

three. either to the left right is a 
omplished by operating the grouping 
| ; Sott sme 

Ke" Operating this key to le pe 
t th ] nr 1 rl ] + ne 

ates tie Ke sp! Ss irked a 
1 } eround irciit ¢ ¢ halk the 
ypens the ground ¢ ult 4 lds l 
B” relays of posit ty sali 
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them to release and allowing the com 
mons of that position to make connec 


tion with those of position number three 

Operating the grouping key to the 
right operates the key springs marked 
right This operation opens the ground 
ircuit that holds the “B” relays of this 
position causing them to release and al- 
lowing the commons of position number 
two to make connection with those of 


position three 


When all “B” 


together by operating the grouping keys 


positions are grouped 


to the left or all to the right it will be 
noted on the circuit that the “B” relays 
in each “B” position will release, al- 
lowing all position commons to be in 
multiple 

\ study of the splitting and grouping 
key operated relay circuit will disclose 
many possibilities of splitting and 
grouping with a system of this kind 


This 


forward 


article concludes the straight 


trunking System descriptions 
that have been appearing in TELEPHONE 
ENGINEER since June 1930. Following 1s 
i list of the articles by titles and the 
dates published. 

1. Straight-Forward Trunking System 


July 1930. 


2. Relay Strip and Rack Layout—Aug- 
ust 1930. 

3. Originating Office Circuits—Septem- 
ber 1930. 

4. Trunk Circuit and Features—Octo 


ber 1930 
5. Functions of Trunk Circuit Relays 
November 1930 
Trunk 
December 1930. 


6. Functions of Circuit Com- 
mon Relays 

7. Functions of Trunk Circuit Com- 

mon Relays—January 1931. 

8. Relays Involved in Incoming Trunk 
Circuit—February 1931. 

Involved in Ringing Key 


March 1931 
Trunk 


9. Relays 
(Operations 
Involved in Circuit 
April 1931 
Operation of Reverting Busy 


Feature—May 193] 


12. Functions of Circuit to Intercepting 


} Relays 
Proper 


Tone 


rgency Listening Circuit Func- 


tions—August 193] 


4, Uses “B” Position Tripping Jack 
Circuit—September 1931 

15 B” Trunk Calls to Trouble Oper- 
ator—October 1931 


16. Activities of “B” Switchboard Su- 
December 193] 


Operator's Telephone Grouping 


pervisor 


Circuit—February 1932 


18 Improve Outgoing End of Trunking 


System—April 1932 
19. “B” Position Grouping and Split- 
ting Keys—June 1932 











Telephone Activities in Foreign Countries 


Dispatches from Abroad Keep Telephone Men in United States Constantly Informed 
@ Concerning Telephony of the World; Domestic Telephone Problems Oftentimes Can Be @ 
at Least Partially Solved by Watching the Outcome of Experiments Made Elsewhere 


British Officials Acquire South 


African System 


According to the Acts of Government, 
the Department of Posts and Telegraphs 
has the right to take over the only Inde- 
pendent telephone system in South Af- 
rica, which is operated by the Durban 
Corporation and serves the Durban lo- 
months ago the officials 


cality. Some 


decided to exercise this right. This de- 
cision was based upon the desire to con- 
solidate the telephone lines of the entire 
country, particularly now that long dis- 
tance connections among the larger cities 
are possible and becoming increasingly 
important. 

The 


the value of the 


states that 
£ 1,777,794 
while the government is of the opinion 
£1,- 
The 


entire question is so controversial that it 


Durban Corporation 


plant is 


that this figure is somewhat like 
000,000 in excess of the true worth. 


has been decided to submit it to arbitra 
tion. The Corporation, as well as the 
Government, has appointed representa- 


tives which should begin their work 


soon and, meanwhile, the Government 
has sent their own engineers to Durban 
to survey the system and estimate its 
value. Notice has been given the Cor- 
poration that the entire plant is to be 
taken over on July 1, this year, and ac 
cording to reports, the value of property 
involved is the second largest that has 
ever been placed before an arbitration 


court in South Africa 


Teleprinter Service Available 
in England 


If the plans of the Post Office ar 


carried through to schedule, and the 
teleprinter exchange completed, this typ« 
should be 
scribers in England in about 3 months, 


Wood, th: 


General \t first, points 


of service available to sub 


according to Sir Kingsley 


Postmaster 


within the London area only will have 


facilities available, but within a_ short 


time trunk connections should be pos- 


} 


sible The rental to be charged for the 


teleprinter will be £65 a year, made up 


1 


of £50 for the teleprinter, and £15 for 


the necessary associated apparatus. The 
teleprinter exchange messages will b 
charged for in the same manner as tele 
phone calls and handled by the telephomn 
exchange operating staff in the ordinary 


course of their duty. 


Progress of London Telephone 
Area At End of 1931 

There are now 154 telephone ex- 

London, viz., 36 automatic 

2 toll 


Tandem 


changes in 
exchanges, 114 manual exchanges, 
exchanges, and the Trunk and 
exchanges. The number of direct ex- 
change lines on December 31, 1931, was 
426,000, the increase for the year being 
16,800, or about 4.1 per cent. Approxi- 
lines are 


The 


area 1n 


mately 28 per cent of these 
connected to automatic exchanges. 
number of telephones in the 
creased by 27,500 to 731,000 at the end 
of 1931. The total 
originated in the area during the year 
was 681,000,000, the 


number of calls 


increase over the 
previous year being about 2 


The 


branch 


per cent. 


growth in the number of private 


exchanges has continued, the 

total number in London now being 30,- 

887, of which 138 are automatic. 

Open Telephone Service Between 
England and Venezuela 

The 


nounced that 


Postmaster General has an 
from January 1, 1932, a 
telephone service is available from all 
parts of Great Britain and Northern Ire- 


land to 


Venezuela, the route being by 
wire to Berlin and thence by wireless 
to Maracay. The service is open from 
7 p. m. to 9 p. m. British time, week 
days, and communication will be re- 


stricted for the present in Venezuela to 


a special call office in Maracay. 
Extend Ericsson Telephone Service 
in Mexico 
The Ericsson 


Pelephone company 


( Swedish ) has recent] opened new cen 


trals in the Mexican towns of Ameca 
ind Ahualulco in the state of Jalisco, 
the latter an agricultural and mining 
center; and the factory towns of Rio 


Nogales and Santa Rosa, near 


state Veracruz, these 


eing connected with Ori- 


zaba by trunk line It is stated that 
these towns form a part of 32 in wht 

this compat expects stablish ser 

e ft S al 


Bulgarian Teleph°ne System 


The telephone system Bulgaria 
i state monopoly, under the direction of 
the Ministry of Railways, Posts and 
Telegraphs. There are in Bulgaria only 
18,075 telephones, of which Sofia has 


7,500 installations All telephones in 
Bulgaria are of the manual type 
different categories 


There are four 


of rates charged for telephone service 
in Bulgaria as follows: (1) for house- 
hold use (private), public establishments 
and offices, 1,500 leva; (the leva has a 
current exchange value of approximately 
seven-tenths of a cent); (2) for mem- 
bers of medical profession and persons 
engaged in sanitary service, 2,200 leva; 


(3) private business firms, 3,000 leva; 
and banks and corporations, 5,500 leva. 
In addition to the 


above, there is 


also a charge of 1,500 leva for  wir- 


ing a new telephone and 1,500 leva 
for transferring an old telephone from 
Besides the urban 
18,000 


lines (in- 


one house to another. 


telephone lines there are about 


kilometers of long distance 


clusive of villages) in Bulgaria. The 
rate charged per unit call of three min- 


utes over the long distance telephone 


lines, is 10, 20 and 30 leva respectively 


same district, between 


for calls in the 
two neighboring districts, and for calls 


between non-contiguous districts 


Available estimates of gross revenues 
and operating expenses for the past 
three years are as follows: 

Year ended Gross rev Exp. 
March 31 Leva Leva 
1927-28 74.195.792 18,000,000 
1928-29 83.816.180 13,000,000 
1929-30) 94.089.277 16,000,000 


lt addition to the expenditures pro- 


vided for in the budget for the past two 


years, a special sum of 40,000,000 leva 


was appr priated from the fund “Postal 
Savings r the development and main- 
tenance of the telephone systen The 
figures given above for expenditures in- 
clude also the amount provided for tele- 
graph lines An extension of the pres- 
ent telephone system and its conversion 
to the automatic system is contemplated 


but it is unlikely that improvements will 


de in the near tuturt 


Cable Between Denmark and Danish 
Island of Bornholm 


Hitherto telephone communication be- 
tween the Danish island of Bornholm 
ind the mainland has been maintained 


As this has been sub- 
juent il rruption, a tele phone 


island 
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Radio Programs Through Telephone 
Cable 

Q.—We desire to carry radio pro 

grams picked up on a Radiola receiver 

having type 245 tubes in push pull in the 

output stage through about 1 mile ot 

No. 22 gauge telephone cable and wish 


to know what is the best method of con- 








telephone 
necting the radio receiving set on one 
end and a public address amplifier on 
the end of the cable pair. 


A.—In 


radio receiving set to a telephone line or 


connecting the output of a 


cable pair it is necessary to employ 
an impedance matching transformer. The 
type of transformer to be used depends 
on the point at which the connection to 
the radio set is mad lf audio power 
from the receiving set is taken directly 
off the voice coil of a dynamic speaker 
a transformer having an impedance ratio 
of approximately 50 ohms to 600 ohms 


will give good results. An ordinary 


induction coil 


figure 1 will work 


local battery 


7 telephone 
connected as shown in 
very nicely as an input transformer. 
If desired, connection can be made di 
rectly to the 


plates of the two output 


tubes as shown in Figure 2. The coupling 
transtormer required in this case should 
have an impedance ratio of approxi 
mately 4000 ohms to 600 ohms 

The public address amplifier should bi 


1 
connected to the 


line to tube transformer, having an im 


pedance ratio of approximately 600 t 


100,000 ohms 


Cable Fault Location 


Q.—In locating faults by 


~ 


means ¢ 


Wheatstone Bridge what resistance val 


ues per loop le of cable should be 
used ? 

\ The following table gives the re 
Sistance ot telephone cable the three 


commonly used 
are for a temperature o 


Cable It pt rohm ()] ms per Ohms per 


Gauge per wire 1000 wire it. loop mile 
24 38.97 25.66 271.0 
») 1 7- 4 ~ 1” 
teed ol 4a 16.25 171.0 
19 124.00 8.05 85.2 









THE TECHNICAL 
CLEARING HOUSE 


B. C. BURDEN, Editor 





In computing distance to faults where 


exact results are desired the values given 
here should be corrected for tempera- 
tures other than 68° F. by means of the 
following formula: 


For each degree F. greater than 68 
the feet per ohm value will be decreased 
by 0.00218 times the feet per ohm value 
at 08 

below 68° the feet 


increased by 


For each degree F 
per ohm value will be 
0.00218 times feet per ohm value at 68 


Yr. 


Measurement of Equipment 
Impedance 
().—Is there any simple way for deter- 


mining the approximate impedance at 


a 
» 


3 
co 





Nob he” 


ttre dee saad 
Lam a} 
we *“% 


f 
| [ 
| 
t 


Yay 


mpling radio set to 
fine (direct connection). 
the average voice frequency of tele 
phone or radio equipment ? 

A.—Yes, thanks to the rectifier type 
voltmeter it is now possible to determine 
the characteristics of alternating cur 


rent equipment and circuits using rela 


tively simple and inexpensive equip 
ment Fig. 3. illustrates how this is 
don 

Three items of equipment are needed, 


viz: a rectifier type voltmeter, a 1000 


cycle oscillator, and a calibrated variable 


resistor. The unknown impedance of 
any piece of equipment is determined 
by connecting the calibrated resistor, the 
piece of equipment to be measured, and 
the oscillator all in series. The cali 


1 


brated resistor is then adjusted until th 


same voltage drop is measured across 


the resistor as across the 


When the 


Ss obtained across both resistor al d 


1 
unKNnOW! 


pedance same voltage drop 


pedance then the unknown impedance 1s 


equal to the setting of the variable re 


sistor in ohms In case the resist 


loes not have a range sufhcient to perm! 


balancing unknown 
pedance then the unknown imp 


ance may be determined by setting 



















then found by means of the following 


simple equation : 
Z \ ,R Where: Z 


Ve ance in ohms. 


unknown imped- 


R Resistance of 
calibrated resistor. 
V,=voltage across 
unknown impedance 
Ve voltage across 


resistor. 


Lightning Protection on Cable Plant 
O.—We 


larger operating companies do not con- 


observe that many of the 
nect the common side of protector blocks 
in protected cable terminals to ground, 
but instead connect this common side 
to the aerial cable sheath and messenger. 
How can proper protection be provided 
unless the current induced in the tele- 
phone wire is carried off to ground? 


\.—It has been found that better pro- 
tection is provided by connecting the 
common side of protector blocks to the 
able sheath than to ground, This re- 
sults from the fact that broken down 
insulation due to lightning results from 
the high difference in potential set up 
between the pair in the cable and the 
cable sheath. By connecting the com- 
mon side of a protector block to the 
sheath it is obvious that the instant the 
block breaks down due to the induced 
lightning potential, the voltage between 
the pair in the cable and the cable sheath 
immediately becomes very small, hence 


there is no tendency for an insulation 


peck an Tyo 
r ; 
at 
| 
q Eogahe—bvvocedy 
box att oy arr ce | 
» cnn 
measuring impedance 
n r radio equipment 
ik down to take place. The induced 
g e charge impressed on the cable 
is rapidly attenuated as a result 
the capacity of the sheath and mes- 
senger to ground and no harm results 
I Si or outside the cabl Add 
g the ground connection to a cable ter- 
ninal having the common side of the 


protector directly bonded to the sheath, 


es not lessen the protective value of 
However, there is 


such an arrangement 


little to be gained by so doing. 











Barnhart Cites Worth of Association 


Unable to Attend the Thirteenth Annual Convention of the Indiana Telephone 
@ Association, President Henry A. Barnhart Sent His Address to be Read by Vice- @ 
President R. V. Achatz; Other Speakers Were Charles C. Deering, M. B. Kendrick 


Bart 


Although 


hart of 


President Henry A 
Ind., 


attend the 13th annual convention of the 


Rochester, was unable to 
Indiana Telephone Association, he sent 
his annual report to the secretary-treas 
urer, and it was read by Vice-President 


R. V. Achatz of 


The convention was held May 11 and 


\urora 


12 at the Hotel Claypool, Indianapolis 


Explaining the brevity of his report, 


which was short in comparison. with 


those of previous years, President Barn 


hart wrote that if he presumed to enter 
into an analysis or diagnosis of the ills 
of the remedies, 


industry, prescribing 


inquisitive 


some person might say to 


him, How's your own _ business?” 
would 
Andy, 


man of the Amos and 


“Now 


Whereupon Mr. Barnhart said he 


be forced to answer as might 
famous business 


Andy 


there you 1s. 


combination, and_ reply, 


However President Barnhart reminded 


those present that their association had 


been worth while during the past 


year 


in several instances. 
Batesville Case 


“First among these was its financial 


and legal assistance in carrying the cek 


brated Batesville duplicate service 


Cast 
to a favorable conclusion in the United 
States Circuit court on appeal from an 
order by the Indiana Public Service 


commission approved by the Federal 
District court of Indiana. 


The 


had 


Batesville Telephone company 


protested the establishment of a 


competitive telephone system in the town 


of Versailles where the Batesville com 


pany owned the telephone system and 


furnished switching service to numerous 
tural lines owned by farmers living in 
surrounding territory 

Objecting to switching fees estab 
lished by the public service commission, 
withdrew from. the 


the farmers com 


pany and started one of their own. The 
a group of business men in the town pe 
build 


switchboard, thus 


titioned the commission to lines 


out to the farmers’ 


bringing a competitive company int 


conflict with the established Batesvill 
company plant. 

The 
decided the competitive service could bi 


Fede ral 


Indiana brought a de 


commission heard the case and 


established. An appeal to the 
District court of 


cision with the commission. From there 


appt aled to the 


the tele phon 
United 


won a 


company 


States Circuit court, where it 


verdict both the com 


reversing 


mission and the lower federal court 


Said 


“Had 


tained, 


President Barnhart 


this lasc decision not been ob 


which was done through coop 


ration of your state association, public 


utility investors in our state would now 


have no protection against the enroach 


ment of adventurous or malicious com- 


petition, and holders of our securities 
would have suffered heavy or total 
losses: our business would have beet 


chaos and the service for patrons dis 


astrously impaired 


Secure Less Destructive Taxes 


Another triumph for the just efforts 
of organized effort to save the telephone 
business from blighting taxation meth 
ods is fully revealed in the more reas 


mable 


f message toll 


and less destructive applicatior 


and income taxes as 


now fixed in the proposed budget bal 


ancing tax bill now on passage in Cong 
said President Barnhart 


Although this 


President 


gress, 


omitted from the 


was 


report, Barnhart himself was 


me of the representatives of the tele- 
President | 


United 


association, and 


phone industry, including 
B. MacKinnon of the States 
Independent Telephon: 


a representative of the A. T. & T. com 


pany, who went to Washington and by 
presenting facts of the case, as outlined 
in the original tax bill, succeeded in get 
ting the classification of tax rates 


hanged 


Curtail Expenses 


“Association managements,’ said Pres 


ident Barnhart,” have been asked to cut 
tail every 


] 


esstul 


expense not necessary to su 


schools economy and instru 
tion and thus keep publicity friendly to 


ur endeavors to do the verv best we 


ct discussed by ( irles ( Deering 
Des Moines la t treasurer! 
[ ted States Indepe ent elephone 
association 

He outlined the provisions of the 


evenue bill which affect telephone peo 


ple dire ctly and 


that all will have to share in carrying 


the burden of taxes necessary to balance 


the federal budget The balancing of 


the budget, he believes, will restore con- 


fidence in the country’s credit and aid in 


starting recovery 


Station Losses to Stop 


held, 


opinion that 


Referring to conditions in the 


Mr. Deering expressed the 


station losses will soon stop He said 
sales campaigns being carried on have 
had good results and the station losses 


have not been as great as they would 


have been otherwis« 


7 | he 


he Creating and Holding of 


ranization and 
Public Ac- 
al was the subject of an address 
by M. B. Kendrick, of Chicago, 
handising counsel, 


Advertising, Ing 


Mr. Kendrick referred to. st 


Importance of Org 


eptance, 
mer- 


livision, 


= 
s 


Outdoor 
atistics 
human 


ind stated they are tempered by 


nature He gave statistics showing that 
Indiana has more telephones and radios 
than the average for the country as a 
whole 


Mr. Barnhart 


was again chosen presi- 
lent of the Indiana j 


R. V. 
\chatz was elected vice-president; Sam 
Tomlinson of Plymouth, 
president: and W H Beck of 


association 
second vice- 
Indian- 
apolis, secretary-treasurer and general 
manaver 

retiring directors 


Achatz: F. © 


Harbaugh, 


The following were 
re-elected: Mr 

Lafavette: W. W 
and George Watts, Knightstown 


I H. 


Telephone compat 


Cuppy, 
Sullivan; 
Khinger, manager, Citizens 

Decatur, was 


elected to fill a vacancy 


BLANDINSVILLE BOARD CUT 
OVER 


‘ 


e Blandinsville Switchboard Com- 
pany of Blandinsville, Ill, recently cut 
ver to its new two-position Stromberg: 
( S lamp magt SW board 
This oard est ele ph ne 
product plac d market by the 
Str mberg-Cat 1 comp ( It has 
eel ol f the teatures at recent state 
teler ‘ S ‘ ef oper- 
tors. plant sunerinte ts and_ traffic 
fficials ghly praised the board. 
The st rf é { this equip- 
ment 1s mps r sed th as line 
signals das supervisory or ring-oft 


signals instead of the usual drop, or any 





~~ 
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_ el our 
tion | >” cut toll losses 





f FF a 
: In spit tts eneidimaks peontetinn of tee Cele wi 4 
n spite ol ne we ae reputation ¢ tiie aicula 7 2 
graph, ther is still il occasional telephone manare! € \ 
e who appears not to appreciate in full the importance & \ 
of this instrument as a safeguard against toll charge € \ 
* | 5 
' iosses 
} He is apt in all good conscience to place the blam« 1 
v to balan on his toll-board operators—which is hardly tart © ua, 
to Dalance ., Sea : , — 
1 ° when the Calculagraph 1s s easily availabl Op & = 
alancings : ; ;' << 
liancing of perators witl thine ta time-of-day indicator and “eo e, 
restore con- a pencil cannot be expected to provide 100% accuracy eo? -™ 
t and aid in in their busy work. But you can demand 100°% ac ke ws 
‘ j stcaeny dina tin C aketiamenes ib ll alo i Leake al ~ ° 
curacy om 1 las ip lia in and wve © mh 
With utmost precision, the Calculagraph mechani a? 
top j cally computes and prints ELAPSED TIME. A pull & 
of the handle clearly and indelibly stamps on the ke) Sa 
the held ticket the time of day of each call, also the actual \' 
] : SED TIME th ircuit is in us for any j 
pinion that ELAPSEI — me cifcun = ee F : > -_ 
H : number otf calls No arithmetic by pencil—no di ag ( / 
> al 1 ' 43 ; 
€ said version from other duties—no chance of error—the a ,] Se va j 
‘don have Calculagraph is easily al d quik kly operated while @ i 74 » Pi 
ition losses conversing with either the calling or answering party 
they would The Calculagraph is now supplied in either the well 
©) { . » ~ = 
: } known spring-driven model or an_ electric-drivet a 
' } ae . 
model operated by electric impulses from a master e7 j ~ 
ization and { clock (24 or 48 volts), or by self-starting synchron 7 a Le 
Public Ac- ous motor (60-cycle A. ( Prices and detailed i a IE i xy 
formation on request 4 -OZ v « 
an address areca heir ju m4 
lt ty 
cago, mer- THE CALCULAGRAPH COMPANY > 
division, 50 Church St Dept. 22 New York City NS 
Ss | 
NY 
) statistics © 
by human CALCU LAG RAPH J 
— 
owing that | ta : 1 &) 
2 THE ELAPSED TIME RECORDER : 
and radios aoe rane ees } *@° 
untry as a a f 
osen presi- © 
ion. R. VY. 
. ; 
dent; Sam i 
ond vice- 2 > k& 
of Indian- — |! 
{ , « 
id general O 4 
- 
Ig f 
tors were ; j j 
SS 
a 4 ~ / ‘ 
uppy, i “Sn 
Sullivan; 





Big | Galvanized Telephone Wire 
~ an and Steel Strand or 


Crapo Galvanized Wire can be 


D CUT wrapped around its own diame- and 60.000 other items 


ter without injury to its pure 






ird Com- zine coating....That is one of Look for 
utie ian a number of reasons why Crapo the Crapo The guarantee of quality implied by the name Western 
tromberg: Galvanized Telephone Wire and Seal! Electric on Western Electric lead-covered cable has long 
wen ro a ere re Gapended apes te been recognized by the telephone industry. But equally 
elephone > ‘ . 7 
i | -Hideeisa aasasiinete important is the additional endorsement of Graybar—an 


Indiana Steel & Wire Co. 
Muncie, Indiana 


has 
ent state 


lef oper- 






endorsement that in- 

sures the quality *G 

60,000electrical items. 

rap O | OFFICES IN 76 PRINCIPAL CITIES. EXECUTIVE OFFICES: GRAYBAR BLDG., N. ¥ 
OCT; 
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“Caterpillars” Lay A. T. & T. Cable 


H. B. Owen Tells How These Machines Lay Under- 
@ ground Cable in New York State—Line is 75 Miles e 
Long and Over Terrain—Hills, Swamps, Sand, Rock 


The American Telephone and Tele- 
graph company recently laid under- 
ground a cable between Syracuse and 


New York. During the 
experimenting which A. T. & T. has 
done, several long lines were laid under 


Watertown, 


ground in the Southwest. Since instal- 
lation they have continued to work well 
and cost little for maintenance. 
The 


periments convinced A. T. & T. 


Southwest ex- 
that 


any area 


success of these 


the practice was feasible for 
or terrain, and since their really ser- 
ious maintenance problems lay in win- 
ter-bound regions, they decided that a 
line to be built by the New York Tele- 
T. & T’s sub- 
sidiaries, should go underground. 

This 


enty-five 


phone company, one of A. 


underground line is sev- 


“cross-country”, 


new 
long, 
hills, swamps, sand, 


miles 
and over a terrain 
gravel, rock. It was tough going most 
of the way. 

After the 
rights-of-way secured, a limited amount 


location of the line, the 


of right-of-way preparation is both ad- 
visable and economical, in order to re- 
move any major barriers and to prepare 


and creek 


where necessary for 
\ single heavy standard rooter 
first as a “pilot ma- 
ground 


river 
crossing. 4 
plow was used 
chine”, to feel out the 
which the heavier cable-laying apparatus 
This machine made a gash 
deep. 


over 


was to pass. 


in the ground about 25 inches 


This preliminary work expedited the 
cable laying, and the heavier equipment 
which followed pulled more easily. 
During this preliminary rooting opera- 
tion the cable reels were distributed at 
about a_ 1,000-foot 
along the right-of-way, and always suf- 


intervals directly 


ficiently in advance of the actual cable 
laying so that no unnecessary hold-ups 
should occur through lack of cable. 

“Caterpillar” Sixty Tractors 
working in tandem pulled 
The front tractor was equipped 
pull the 


ground, 


Two 
the rooter 
plow. 
with a Williamette winch to 
equipment through soft boggy 
or up steep grades. 

With this sort of hook-up, it was pos- 
sible to average three miles and gen- 
erally more per day of this preliminary 
“rooting” 

The cable laying required the follow- 
ing equipment: 

3 “Caterpillar” Sixty Tractors, 2 
equipped with winches. 

Cable 
Cable laying plow. 


backfiller, for 
trench-like 


reel trailer, self-loading. 


— pes 


Crowder or cover- 


_ 


ing up the narrow 





opening after the cable laid. 
Aside 
were three helpers besides the foreman 


Also 


ahead and two behind the equipment, to 


was 


from the tractor drivers there 


there were four laborers. two 


open and close fence gates and repair 
fences. 

This crew and outfit, following the 
line “piloted” by the preceding rooter 


plow, then laid the cable to a depth of 
thirty inches and at the rate of approxi 
12,000 feet a day. In 
day in a period of only five hours and 


laid 


mately fact, one 


five minutes, this actually 


18,790 feet of cable. 


outht 


and 


Three “Caterpillar” 
equipment laying 87 pair armored cable 
30 inches deep between Syracuse and 


SIXTyS 


special 


Watertown N. Y. for the New } 


Telephone ( 


: 
rhe cable thus laid was of special de 


sign, two and a quarter inches in diam- 


eter consisting of eighty-seven pairs 


It was so constructed that it contained 
an air pressure of fourteen pounds. Af 
laid, the 
thus proving that 


ter each reel was foreman 


checked this pressure, 


there had been no damage to the line 


during laying. This same pressure is to 


1 


maintained throughout the 


will be 


be always 


finished line, and it through the 


checking of this pressure at the point 
of each splic ing that any subsequent 
leaks or damage to the line may be 
promptly located 

This job could normally be done by 
two “Caterpillar” Sixtys. The  topo- 
graphy and soil conditions here were 





\ ol. 36. No. 6 


bad. 

When one considers the cost per foot 
or mile of constructing the equivalent 
overhead system with the operating cost 
for this underground system, it is eyj- 


{ ¢ - : 
dent that it demands much future con- 


sideration. 


Then too, it can be laid and put in 
operation much faster than a  corre- 
sponding overhead system for earlier 
revenue production. 

Also, it is practically immune from 


maintenance and repair due to 


Gi d’’. 


costly 


“acts of 


MacKINNON HAS OTHER IDEAS 
OF TAXATION 

F. B. president of the 

United 

association, thinks that 


MacKinnon, 


States Independent Telephone 
before the gov- 
ernment places a sales tax on telephone 
calls, it should levy a tax of one cent on 
United 


every sold in the 


States. 


newspaper 
Mr. MacKinnon has also urged taxa- 


believing such a tax 


of toilet arti- 


tion of cosmetics, 
would not disturb the sal 
cles, whereas a telephone tax would be 
a serious deterent to the telephone and 


all industry 


HOLY SMOKE! 
Officers and employees of the Eureka 
Telephone company, Corydon, Ind., have 
requested a reduction of ten per cent 


in their wages 





TEN MINUTES 


to melt 50 pounds of 


solder! Couple this fea- 
ture to the strength and 
simple design of all 
UNIQUES — and you 
have the reason it's pre- 
ferred in the telephone 
field. We'll send it on 
trial. Write— 


UNIQUE 


Manufacturing Co. 
225 Whiting St. 
Chicago, Illinois 
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cost per foot 
he equivalent 
yperating cost 
‘m, it is evj- 
1 future con- 


1 and put in 
an a corre- 
1 for earlier 
mmune from 


‘pair due to 


ER IDEAS 
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t Telephone 
ore the gov- 
on telephone 
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the United 


urged taxa- 
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yf toilet arti- 
ix would be 


lephone and 


! 
the Eureka 
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en per cent 


have 
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le this fea- 
ength and 
gn of all 
- and you 
yn it's pre- 
telephone 
end it on 
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ng Co. 
ing St. 
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Don't Burn Out Meters / 


VOLT Littelfuse designed to protect 
~~, 

delicate test meters against ov 

100 to 2 a 


. Write for instructive bulletin 


LABORATORIES 


CHICAG4 


s, quick and positive, are 
erload. Obtainable in 


olts, also in high voltage 


~e.! 
AMME TER 


trom | amperes at 250 v 


rang 
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Runzel, President, brings to this organization 41 years’ 
experience y the manufacture of this type 
of telephone equipment 


Telephone and Switchboard Cords and Wire 
May we quote you on your requirements ? 
RUNZEL CORD AND WIRE CO. 


4727-31 Montrose Ave., Chicago 
The Home of the Perfect Cord 


w.L 








Cedar Poles 


NORTHERN WHITE WESTERN RED 
PLAIN OR TREATED BUTTS 


Prompt Shipment from 
Minneapolis Yard 


T. M. Partridge Lumber Co. 


Minneapolis, Minn. 




















LOX-ROUND 


Guy Guards 
No Sharp Edges Exposed 


Completely Covers All 
Strand and Bolt Ends 


Full Ventilation and 
Drainage Prevents Cor- 
rosion of Strand 


Visible From All Directions 















The guards are made of hot 
dipped galvanized steel in 
7 and 8 foot lengths. Set screws 
are made of bronze fo resist rust... 


Write for Bulletin 305 


YJ JAMES R. KEARNEY CORP. 
4224-42 Clayton Ave. y St. Louis, Mo. 








o, Can. 


KEARNEY 
LOX-ROUND GUY GUARDS 
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CABLE 
TERMINALS 





for AERIAL—UNDERGROUND 
and GAS FILLED CABLE 


PROTECTED, UNPROTECTED 
OR CROSS CONNECTING 


30 years of experience in de- 
signing and building equipment 
for terminating, distributing and 
protecting lead covered tele- 
phone cable is at your disposal. 





COOK Fh. “ 
ELECTRIC 89 f= aN 
COMPANY \ ah 
KF 
2700 Southport SJ i 
Ave., Chicago . | l 

















WIRES and CABLES 


pow any type of wire or cable used in Telephone, Tele- 
graph or Power work—get in touch with "'Phillips’’. 

This company can supply you with any size, any grade 

| or any type of wire or cable, either bare or insulated to 
| suit your requirements. 

Besides this you have the cooperation of a staff of ex- 
perts in wire and cable manufacture, trained to value 
| quality above all else—backed by a firm which has been 

| in this one business for over forty years. Write for prices. 


Since 1889 manufacturers of— 
Bare and Insulated Copper Wires—Rubber 
Insulated Wires—Enameled Wire—Magnet 
Wire—Power Cables—Switchboard Cables 
—Paper Insulated Cables—Flexible Cords 
—Electrolytic Copper Rods, Shapes, etc. 


EUGENE F. PHILLIPS 
ELECTRICAL WORKS, LTD. 


ESTABLISHED 1889 





saying—“As shown in Tt! 


MONTREAL, CANADA 


FACTORIES—MONTREAL 
AND BROCKVILLE 
BRANCHES—WINNIPEG, TORONTO 
REGINA AND VANCOUVER 
Distributors for British Columbia: Canadian 
Te.ephones & Supplies Limited, Vancouver 
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Program Service System by Stromberg 


System Designed for Hotels, Schools, and Hospitals—Loud Speakers 


Program Service System, th 
for use in hotels, schools, hospitals, etc 
market by th 
Manutfac 


turing company, makers OT voice recely 


has been placed on the 


Stromberg-Carlson Telephone 


ing and voice transmitting apparatus for 


more than thirty-five years 
Th 


In connection with loud speakers placed 


system, which is designed for us« 


in each room of the hotel, school or hos 


pital, is a result of careful study of 
audia amplifying systems and embodies 
a number of desirable improvements, 
making possible simplicity and flexibility 
of operation and sturdy mechanical con 
struction. 

The system consists of individual units 
grouped together on one rack or frame, 
forming a complete and compact single 
channel system. It is capable of dis 
tributing radio, phonograph or announc- 
ing microphone programs, with facilities 
the 
originating in the institution, with either 
the 


Power supply equipment is available for 


for mixing microphone program, 


radio or phonograph programs 
operation on either 110 volt, 60 cycle or 
110 volt, 25 cycle supply lines 


The 


such as radio, phonograph and announc 


program | originating equipment 


ing microphones, are connected first to a 


mixer panel where the necessary pro 


gram selecting and mixing is accom- 


plished. From the mixer panel the pro 
gram is amplified through the primary 
and power amplifiers and distributed to 
and 


load 


the audio busses through the key 
jack 
switching are 

The 
tiple channel 


panels where facilities for 


provided 


system is designed so that a mul 


system consisting of two 


or more single frames requires only 


radio and line on channels 2, 3, 4, etc., 


sifce switching facilities are provided 


whereby the microphones and phono 


graph from channel 1 may be connected 


to any one or all the channels desired 
Lines are included to allow programs 
originating outside of the institution to 


be connected to the System 


The mechanical design « 


is simple, yet it has 
of rigidity The supporting frame con 
large channel iron uprights held 


sists of 


together with angle iron mounting pieces 
With this type of construction the fram« 
is more than capable of supporting the 
weight of the units mounted upon it 
Steel boiler plate one-fourth inch thick 
is used for the front panels of each unit 
This heavy material allows the apparatus 
such as transformers, etc., to be fastened 
directly to the back of the panel, effect- 
ing a very simple and sturdy construc- 


tion. The front of these steel panels are 


No. 2, 


Placed in Each Room—Proves Drawing Card for Such Institutions ®@ 


vered with al es utcheor ot ] 32" 
sheet steel finished it baked blac 
namel This escu eon covers the 
rough screw heads in the heavy panels 
and gives the units a nished” appear 
ince he rear of tl ste S ( ere 
by a sheet metal ¢ et which serves as 





P| 
5 ¢ pa t / new Z 
Sfron é C arisoj ) ravi ss 
fey § 1 for use } hh § 
/ ais ; [ 
dust er 1] nrot 
a tu Cover as well is a protection 


against the current carrving parts of the 


Chis shield 


which covers the whole rear of the cabi- 


apparatus. 


door 


net and which renders the apparatus 


The 


rectifier tubes are enclosed in a perfor- 


readily accessible for servicing 


ated sheet metal guard to prevent injury 





r ~ potential 
plate terminals 

The doors to the tube compartment 
ind to the rear shield are both equipped 
with cut-out switches that au matically 
reak t 110 It supply line whenever 
(ther ese ( Ss are open This 
eature ssures the highest degree o 
atet 

This system has a level indicator 

unted at the top of each panel so that 
the oh me < Ca cna may be ad- 
uste the proper level hey pro- 
ide a visual check ot utput, so that 


the danger of distorti n trom overload- 


ing the amplifiers may be eliminated 


Phe radu receiver used In the N. 2 


1 


desion 


System 1s ot the latest 
224 Screet 


the R. F. amplifier stages and 


employ- 
Grid Tubes in 


UY- 


one 


227 Tube for the detector lhe receiver 
has excellent selectivity and employs 


volume control, silent and vis- 


ial tuning. The station selector dial is 
alibrated in channel numbers and may 
be changed to kilocycles by multiplying 

10 The receiver also has a range 
ontrol which a ts the sensitivity of 
the receiver for either local or long 
] 


distance reception 
Mixer panel No. 1 is 


hannel systems and on the 


single 
first channel 


in multiple channel systems It pro- 


vides current supply for two announcing 


microphones and switching facilities for 


radio, phonograph and line Any one of 


the above program originating equip- 
ments may be connected to the audio 
busses by means of keys on the mixer 


Mixing 


to combine the 


panel controls are also provided 


announcing microphone 


program with any one of the other pro- 


‘his makes it possible to pro- 


vide a background of music « an- 


uring 
nouncing programs 


regular multiple chi systems 


not using an anno 


ncing 


microphone on 
mixer panel No. 2 
s used. This panel has no microphone 
but has a microphone key 
by means of which a microphone from 
may be 


No. 2 mixer Phe 


microphones on char 


two 


no way 


inter-connected and ne mav be used on 
ne channel and the other on another 
chat nel at the same tin 

There are several ditterent types of 


{ | ’ A | ) 
ud speakers user with the No < 


tem including a dynamic flush mounting 
type with one unit; large public space 
speakers with 1, 2 or 3 dynamic units; 
15 and 22 inch cone magnetic speakers 
and flush mounting wall type magnetic 


speaker with or without volume control. 


Three types of phonographs are avail- 


able for use with this system, Strom- 


berg-Carlson automatic record changing 


(Continued on page 35) 
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compartment 
th equipped 

automatically 
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line Whenever 
ned. This 


degree of 





dic ator F 


cand 
i 
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panel so that 


may be ad- 


ee ee 


|. They pro- 



























itput, so that 





om overload- i 


ORURO, BOLIVIA 
A View of the Neat, Efficient 
Switchroom at Oruro, Bo- 
livia, where 800 Lines of 
Strowger Automatic Dial 
Equipment Are Now Provid- 


lim nated 
the N. ? 


sign employ- 

















— = 


rid calves Se + an 
id Tubes in ing the City’s Telephone 
ind one UY- i| Users With the Finest Mod- 
: ern Service. 
Che receiver 


and employs t 


A New Era In Telephone Service 
Begins for Bolivia, South America 


lent and vis- 
lector dial is 


ers and may 





multiplying 

















i > © | 
has a range | N 1928, when the Bolivian Power Company took over 
sensitivity of the properties (including telephone holdings) of the SUPPLIERS OF THE 
cal or long — f Bolivian General Enterprise, there were 7,000 tele- FOLLOWING 
P| phones in Bolivia, no toll lines. A 2,500,000 population 
sd on simi speaking several languages and dialects, was concentrated PRODUCTS 
first channel | he west half of this inland republic. Here the Bolivian 
i co -_* 
is t 0- wer Company hegan modernizing tne countrys Tele 
| 4 i || al ae * 
announcing ! Wi vit 
facilities for i} Wh the capital, La Paz the large T Orur 
Any ne of 1] ry TTA yT jana ne natura! center tor tne new STROWGER AUTOMATIC 
ting call | : m. Here have | led 800 lines of TELEPHONE SYSTEMS 
ting ( - , OVUL 
» the audio P vaer Autom atic equipment. rom Orur + 
thee ential clanned t0 consteutt tell ines to. eidiite ta oll tiesto: MANUAL TELEPHONE 
lso provided Already a ne w toll line leads north 150 miles to La Paz EQUIPMENT 
microphone} i ther east 150 miles to Cochabamt a which will event ALTON STORAGE BATTERIES 
other pro- rve as eastern toll center. It planned to cor 
te nea 4 oo hese daatnenie iat PHILLIPS WIRES AND 
ible to pro- =] ( € fXU a i ) 
, 4 a CABLES 
during an- Re: 1F an early cate ; 
ere with commendable engineering Ttoresight is being ELECTRICAL MEASURING 
nel systems | rT @ natior 1€ Telephonic system fT rovide INSTRUMENTS 
ne users with « comnlebels anders cies. Siok 
rophone on { Script toe ee eee cae DRY BATTERIES 
pan ] N ) | Derartive planning and expert enaineering service 
jane NO. & i} A . ° ..” =f ° 
: sacked DO ears of exnoerience installing such systems POLES 
microphone | iH] Sits gf a ; Spee oo 
; sll parts of the world, are a part of the facilities this or 
ophone key Hl ca teats 
i 





ANANITATION C ff > +o +o] sy One - minict +ian< \ matter ‘ . a 
‘hone from Gonizens ors elephone ad urns . Ne oni and other high quality products in 
what yr ne ic = theather the incl ray tQOmatic or " . 
1 may be wiktinccade ess: neccs are, Wie Cy UGS GBUTOMaTIC the signal and communication field. 
rhe t manual equipment. siqnalling devices, poles, wires or bat- 
ne two , : 2 re : 
teries, we stand ready to satisfy them. Write us for prices. 


in no way 





be used on 


——.=—»— 


another 


AUTOMATIC ELECTRIC SALES COMPANY, LIMITED 


types ol 





No. 2 Sys- | Distributors of 
| mount Automatic and Manual Telephone Systems—Private Telephone Systems—Telephones 
ublic space} Wires—Cables—Poles—Batteries—Supplies—Etc. 
mic units; 1027 W. Van Buren Street +*© CHICAGO, U.S.A. 
c speakers DISTRIBUTING COMPANIES ASSOCIATED COMPANIES 

magnetic ; Automatic Electric Sales Company, S.A., 22 Rue du Verger, Antwerp, Belgium Automatic Electric Company, Chicago 
oe enna la Conede = Concdion Volophoncs & Sepaiies 44. ¥ aT Automatic Electric Company, Ltd., Liverpool 

: — i. oronto American Electric Company, Chicago 

are avail- In Australasia - Automatic Telephones Ltd., Sydney Automatique Electrique de Belgique S. A. Anvers, Antwerp 
m, Strom- " In Japan + Automatic Telephones Ltd. of Japan, Tokyo Eugene F. Phillips Electrical Works, Limited, Montreal 
1 changing f In China - Automatic Telephones of China Federal Inc., U. S.A., Shanghai International Automatic Telephone Co., Ltd., London 

' ‘n South Africa - Automatic Telephones (South Africa) Ltd., Johannesburg Associated Electric Laboratories Inc., Chicago, London. Antwerp 

5) i In Brazil - Automatic Telephones Ltd., Brazil, Sao Paulo 
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Improve Exchange at Groesb 








moved their Groesbeck exchange into a 
H. M. Stewart, District Manager, Kellogg Co., Tells of Installing @ beautiful new home 

° Modern Equipment in this Gulf States Telephone Co. Exchange he new telephone building presents 
4 very attractive appearance It has a 
Within the borders of Texas are some Southern Telephone and Telegraph com white pressed brick finish, and is sur- 
of the oldest and largest units of Inde pany until 1911 when it was reorganized rounded by a large and spacious lawn 
pendent telephony. One of the oldest and the Gulf States Telephone company which sets it apart and adds an air of 
and most progressive of these is th ame into existenc¢ distinction. Designed to meet the needs 
Gulf States Telephone company of Ty Under the able leadership of Judge the future, it is large and roomy in- 
ler. Like many other successful orga Lindsey as president, Oscar  Burtot side with plenty of space for additional 
nizations, the Gulf States Telephone’ as general manager, and John Miller quipment. The floor plan arrangement 
company had a very humble start. The as vice-president and secretary, the new is ideal and provides the greatest con- 
first lines were established early in the ompany established a policy of expan enience for the employees Che inter- 
present century, when Judge S. A. Lind sion and development that has steadily or finish is pleasing and as substantial 
sey built some toll lines from Tyler out is the outside Located just across the 
street, it is a fitting counterpart to the 
7 = _ new million dollar court house that 
| graces the main thorotare of the city. 
That the peopl Groesbeck appre- 
late this progres e Sx the tele- 
phone « ipa ca e adequately proven 
by the numerous compliments and ex- 
pressions commendation rendered 

luring the recent reception 
Only the very latest type central of- 
nce equipment was wu ed, 11 luding a 
four position Kell Service Switch- 











Vew building 


Telephone ( 


View Relay ra 


erected by the Gulf States 
sbecl quipment 


yyipan a 


to neighboring towns for the purpose ot increased the company 
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position, 


i most enviable | 
eck, Tex. ind his able corps of 


Lindsey 


assistants rec ently 





board, in a beautifully finished mahog- 
any cabinet that harmonizes well with 
id main frame the surroundings. This board was manu- 


y esl Cx 1 1 1 1 
i fexa factured and « gned by the Kellogg 
’s holdings to sev Switchboard and Supply company ac- 


giving these communities telephone con eral thousand miles toll circuits and ording to the specifications drawn in 
nections. To keep pace with the de twenty three exchanges operating over conjunction with the telephone company 
mand for service, Judge Lindsey added en thousand telephones In addition to this beautiful new 
exchanges and toll lines from time to Closely following this progressive pol building and moder: central ofhce 
time The company operated as_ the icy that has brought their company into juipment, the telephone company has 


—_—-: 





' ' 
Here are the four position Kellogg Boards recent nstalled 
Telephone Company's new exchang ald it Gr 


provided new and _ additional outside 
plant, including several miles of new 

ible pla t, which was c structed along 
the latest ideas of plant distribution 

This broad an irsighted policy ot 

plant extension and improvement 1s not 
nly progressive step being taken by 
the Gulf States Telephone company. 
It is interesting to note they have ap- 
plie these high standards to all other 
parts of their organization and that the 
entire personi el has been care fully 
selected and well trained. To meet and 
talk with any employee of the Gulf 
States Telephone company is to gain and 
hold a very high respect and esteem for 
the entire organizatio1 

Groesbeck is to be congratulated upon 
the fine telephone service that it has and 
upon the cood cain wine oie 
soune progressive (sul States Tele 
phone company behi t ready to give 
their patre s the . at all t es 


TELEPHONE LINES NOW CON- 
NECT SWEDEN AND RUSSIA 


. , T 

Pelephone connect S hpetween all 

Swedish telephone stations and Moscow 

( Sta and Leningrad via Helsingfors were 
established recentl 
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Pe me Actual tests conducted in the 

og te Stromberg-Carlson Laboratories 

ep prove the Superior quality of 
Duratex Cords. 

. 

. Stromberg-Carlson Duratex 
Switchboard Cords in Com- 
parison with Other Cords 

PLUGGINGS 
Before First Second Third Total 
Rebutting Rebutt Rebutt Rebutt Life 

DURATEX oooooocoscsscssccscessevsvesseevensee! 65,000 58,000 50,000 40,000 213,000 

I co csiecscacoocecnscivecsececouvnocevsosaacves 40,000 32,000 24,000 15,000 111,000 

I 2s sevssantsinabvedansasincdevensndicded 20,000 15,000 10,000 6,000 51,000 


The basic principles of economy—efficiency and durability—are maintained in the entire con- 
struction of Stromberg-Carlson Duratex Cords. 


The metallic portion of the cord is a heavy special alloy bronze ribbon which as- 
sures lower resistance than either tinsel or steel. 

The choice of materials and their arrangement in the cord structure produce maxi- 
mum flexibility. 

Noisy connections usually caused by broken strands in the cord conductor are elim- 
inated. Even after the exceptionally long life (shown in above table) the cord is 
removed from service because of worn outer braid rather than conductor failure. 


Stromberg-Carlson Duratex Switchboard Cords last longer, give better service, and are more 
economical than any other cord on the market. 


Stromberg-Carlson Duratex Instrument Cords are made of the same materials as 
the switchboard cords. The patented arrangement of the conductors and stay cord 
eliminates objectionable kinking. A highly mercerized smooth braid presents a 
pleasing appearance and gives unusually long service. 


Stromberg-Carlson Telephone Mfg. Co. 


Pacific Coast Representative Factory and General Offices: Southern Representative 
Garnett, Young & Co., = Scoville M til 
os Wiemdieas, tink. 100 CARLSON ROAD, ROCHESTER, N.Y., U.S.A. “a 

Los Angeles, Cal mn Atlanta, Ga. 
Portland, Ore Branch Offices: 
Seattle, Wash CHICAGO, ILLINOIS KANSAS CITY, MISSOURI TORONTO, CANADA 


Stromberg~Carlson 


} 
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| News From the Field 











Employees of Ericsson 


company, in Mexico, 


May 7 


Disagreement was 


went on a 


after ten days of conference 
based on 
insistence on pay for their weekly day 


of rest. 


The Illinois 


will investigate the justice of a charge 


Commerce commission 


of 25 cents a month additional to sub- 
Illinois Bell Telephone 
company who use a cradle telephone in- 
stead of a desk set. 


scribers to the 


The new common battery telephone 
Scotia 


Mo., is 


being rushed to completion. Plans have 


system being installed by the 


Telephone company in Union, 
been made to move the exchange into 
the new quarters and have the new ex- 
change equipment in operation by July 1. 

Experiments are being conducted in 
sond & Share 


unit in the 


Alaska by the Telephone 
company, of Delaware, a 
Theodore Gary & Company system, to 
ascertain the desirability of establishing 
a radio telephone station at Ketchikan, 


Alaska. 


Harry M. Lewis, 54, former commer 
Mutual Tele- 
Pa., ended his 


38 caliber revolver 


cial superintendent of the 
phone company, Erie, 
life May 17 with a 
and a hangman’s noose in a barn behind 


his home near Harborcreek, Pa. 


Bell 
York City, which has been operating on 
1931, in 


order to further spread work as far as 


Telephone Laboratories, New 


a five-day week since August, 


practicable, is adjusting its research and 


development activities to a four-day 


week, which will be effective in all de 
partments June 15. The department ot 
development and research of the Amer 


Telephone & 


will adjust its work to a 4% day week 


ican Telegraph company 


The Illinois Commercial Telephone 
company has made improvements on its 


Mendota, Ill 
poles have replaced the old ones 


lines in the vicinity of 
New 
between Mendota and Sandwich and the 
with copper 


toll lines are now rewired 


wire. Nearly 500 miles of copper wire 


were used to replace the old wire. 


Actual work on the $100,000 to $150,- 
000 toll line project of the Mountain 
States Telephone & Telegraph company 
between Gallup and Farmington, N. M., 
started May 1. Plans for the construc 
tion call for stringing of two copper cir- 


cuits between Gallup and Farmington, 


Telephone 


strike 


workers’ 


and the building of a new pole line be 


tween Shirock and Farmington 


Wis 


company on the De 


Work has 
consin Telephone 
Pere, Wisc 


being laid to replace 


been started by the 


exchange \ new cable is 
an overhead cable 
made necessary by the construction of a 


new bridge over the Fox river 


At a recent meeting of the board ot 


directors of the Lone Tree Telephone 
company, Lone Tree, Ia., it was decided 
to reduce telephone rates for the coming 


year 


Bell 


is replacing old telephone ca- 


The Northwestern Telephone 
company 
bles in Mahnomen, Minn. The work will 
continue well into the summer and will 
involve the expenditure of approximately 


$4,500. 


There are more telephones in Chicago 
than in all of Africa and South Amer 


ica combined. 


The 


company will 


Northwestern Bell Telephone 


construct two new tele- 
phone offices, one in Leeds, Ia., and the 


other in Riverside, Ia. The two build 
are expected to cost approximately 


The 


$85,000 improvement project undertaken 


ings 


$8,000 buildings are part of an 


by the telephone company in Sioux City 
New 


new one story 


equipment will be housed in_ the 


brick structures 


\ pocket gopher put the telephone sys 
tem at Gibbon, Minn., out of commission 


] 


by chewing up an unde bl 


reround Calc 
Repairs cost $80 
wire chief and 


Ill., office of the 


Rasmuss, 


\ledo, 


Kenneth 


linesman of the 


Western Illinois Telephone company, 
has been made manager of the Aledo 
plant, succeeding Charles Holsclaw, 
manager for the past three years. Mr 


Holsclaw will 


nization, 


remain with the orga 


although no announcement as 


to his new location has been mad 


WISCONSIN COMPANY HONORS 
FAITHFUL EMPLOYEES 


Wisconsin 


Milwaukee _ re- 


Three employees of th 


Telephone company in 
cently were presented with diamond em- 
William 


dent of the company, 


blems by R. McGovern, presi 
tor having com- 
pleted 25 years or more of service with 
that company. 

They are John M. Leo, 


who has 


toll supervisor, 
with the company 30 
years; Curteus W. Wilosn, Cor 
Superintendent, 30 years: and S. H 
Dickinson, 


Manager, 


been 
struction 
general traffic employment 


25 years 








WHO 
WANTS 
AN 


ECHO? 


Improvements in GENERAL 
Dry Batteries are the result of 
original researches in our own 
laboratories. 


Imitations of GENERAL 
STORM KING DURO POWR 
Batteries can not be expected to 
have the full value of ALL the 
developments. 


Who wants an Echo anyway? 


PROOF: Hook up a 
GENERAL STORM 
KING DURO POWR 
Telephone Battery with 
ANY other cell. Date 
both. At replacement 
time, test both. If 
STORM KING is not 
the better Battery, we 
will refund its cost. 


General Dry Batteries, Inc. 
CLEVELAND, O. 


General Dry Batteries of Canada, Ltd., 


Toronto, Canada 


Makers of all types of dependable 
Dry Batteries for Radio 
Flashlight 


Ignition, 


and General Use. 





-NERAL 
result of 
our own 


-NERAL 
POWR 


ected to 


ALL the ' 


anyway? 
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da, Ltd., 
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ition, 
U se. 





With Manufacturers and Jobbers 


OVERCAPACITY BOLT CUTTER 
FOR LINEMEN 


A new size bolt cutter, under the nam 
of Lineman’s Special No. 118, has just 
heen added to the family of Varuum 


Grip-built Bolt Cutters, already favor 
ably known to linemen and other ele 
trical workers in the service station field 
measuring 18” in 


The new cutter, 


length, is said by the makers to have a 
cutting capacity equal to other cutters 
24” in length. It is light enough to be 
carried in the lineman’s belt, yet takes 
are of bolts, guy wires, etc., up to 39” 
The lead straps of storage batteries also 
can be cut neatly with this efficient tool 

A special feature of the new bolt cut 
ter is a pair of diagonally-cut blades, set 
at a 30° angle, which will be found ex 
tremely handy for working in cramped 
quarters where side-cut type blades art 


blades may be 


Four types of 


useless 





Lineman’s special No. 118 bolt cutte? 
recently placed on the market by the 
Forged Steel Products Company 


had with this cutter, if desired—the 
diagonally-cut type just named, and an 
end-cut, side-cut and center-cut type, the 
last for use on hardened bolts and wir 
All blades come assembled as one unit, 
ready to insert in the handles by removy 
ing two set screws, an operation requir 
ing only a minute or less. The cutting 
blades are of high carbon electric fur 
nace tool steel, while the handles are of 
special hammer-forged tool steel instead 
of cast iron. 

No. 118 Lineman’s Special, like other 
bolt cutters in this line, is built on the 
improved compound lever principle, gi\ 
ing great cutting power with a minimum 
of effort. There are no adjustment, nuts, 
or screws. Further particulars will 
gladly be furnished by addressing a let 
ter to the makers, the 
Products Co., 


Forged Steel 
Newport, Pa. 


W. M. CORY WITH JAMES R. 
KEARNEY CORPORATION 


The James R Kearney 


announces W. M. Cory as its district 


corporation 
representative with headquarters in In 
dianapolis 

Mr. Cory has had extensive experience 
in all phases of the electrical industry 
and he is well known 


previous connections 


because of his 


After several years of experience with 


the Public Service Commission of In 


diana and the Westinghouse Electric & 


Manufacturing compan) Mr Cory 
joined the sales organization of the Mo 
loney Electric company. He advanced t 
sales manager in that organization 


FWD AUTO COMPANY EARNS 
$4.66 PER SHARE 


W. A. Olen, president and general man 


ager of the Four Wheel Drive 
lintonville, Wis.. 


Auto com 
pany, ( reported to 
FWD stockholders at their annual meet 
ing February 9, net earnings for 1931 
amounting to $4.66 per share, after ample 
reserves had been set up for unusual ex 
exchange, taxes, ett The 


igencies 
financial statement, dated December 31, 
1931, gives the current assets as over five 
and one-half times the current liabilities, 


$1,219,994.04. The 


company has no bonded indebtedness. or 


and the surplus at 
other indebtedness 


1 
per cent ot the 


Seventy-three | 


holders were person, or by 
FWD factory to hear the 
pre sident’s re port 


W. A. Olen, D. J 


(,;ause, directors Oo! the 


present in 


proxy, at the 


Rohrer and Frank 
company were 
unanimously re-elected to succeed them 
selves for three vears 


Olen said, “The regu- 


In his report Mr 


lar crew has been kept fairly employed 


throughout the vear At no time did we 


operate less than eight hours a day and 


for a full 5'%4-day week The smallest 


crew employed at any one time during 


the vear was approximately five hundred, 
and the largest seven hundred fifty. The 


total 


amount paid out for labor through 
the activities of the FWD company in 


1931 amounts to over one million dollars.” 


POLES AND PROPERTY OWNER’S 
MIX 


Foreman of the construction gangs 


run across different problems every day 
On this job, the 


particular foreman 


found the property owner objecting to 





front of his 


their 


placing a pole in 


house; the property-owner claimed that 


the pole obstructed the iew of his house 


I 


and marred its beauty 


O/ 


\fter considerable discussion with the 


property-owner, the foreman decided to 
solve the problem by supporting — th 
able from the tree The only special 
piece of hardware needed was a %" rod 


about 25” long, threaded on one end and 
bent into a hook on the other 
rhe picture shows how the foreman 


solved the problem 


WOODBURY HEADS SALES 
MANAGERS’ GROUP 
Ben Woodbury, Telephone Sales Man 


Stromberg-Carlson Telephone 


axel ot 


Manufacturing company, Rochester, New 








Ben Woodbury, sales manager, Strom 
beraq-( arlson 7 elo. Mfg. Co., Roe hester, 
New York. 


York, has been elected chairman of the 
Rochester Sales Managers’ club of the 
Rochester Chamber of Commerce and 
will take office June 1. 

The Sales Managers’ club meets twice 
a month. Its programs are unique 1n 
that they deal 


and related topics by local and national 


strictly with sales talks 


authorities. 
MRS. F. J. DOMMERQUE 
PASSES AWAY 
The entire telephone industry will re 
yret to learn that Mrs. F. 
died recently at the 
Lakewood, New 


Franz J 


J. Dommerque 
family home in 
Jersey. She was the 
wife of Dommerque, inter 
nationally known telephone engineer, and 
who for the past few years has contrib 
uted articles to this publication. 

In a letter to TELEPHONE ENGINEER, 
Mr. Dommerque states that he expects to 
visiting 
United 


spend the summer in Europe 
relatives, and will return to the 


States during the fall. 
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VACUUM TUBE THEORY AND 
AND PRACTICE 


(Continued from page 16) 


lighting the filaments of a push pull 


Stage with alternating current will be 


in phase and will tend to cancel out, 
which makes it much easier to use A( 
on the filaments of push pull stages 


without objectionable hum in the output 
circuit. 
It should be magnetic 


noted that the 


flux induced in the output transformer 
core by the DC plate current flowing in 
the respective plate circuits will cancel 
to the DC 


This makes possible the use ot 


out due current being in 


phase 


in the output transformer. 


a smaller cor 


While the 
to push 


normal power rating as 


signed pull amplifiers is no 


greater than could be expected from 


two cubes of equivalent size in parallel, 
that a much 
can 


determined 
output 


it has been 


greater undistorted be ex- 
pected from a push pull amplifier due to 
the fact that distortion set up in one 
tube is cancelled by a similar effect in 
the companion tube. It is empirically 
stated that a push pull 


deliver three times the undistorted out 


amplifier will 


put of a single tube 


Figure 8 illustrates the circuit of a 


high quality push pull amplifier manu- 
factured by the Samson Electric com 
pany of Canton, Miss. The external ap 
pearance of this amplifier which is typ1 
cal of the modern medium capacity 
power amplifier, is shown in Figure 1. It 


will be noted that a push pull stage ot 


We will sell your 


Telephone Directory 


ADVERTISING 


or will publish your directory complete 


L.M. BERRY & CO. "onic" 





RECONSTRUCTED EQUIPMENT 


Western Elec. No. 25A or No. 76 re- 
peating coils—2 coils mounted on one 
mounting block, per pair @ $ 5.25 

Kellogg No. 101E 500 ohm combine line 
drops and jacks, 10 per strip @ 11.50 

Stromberg No. 11 combine line drops and 


jacks, per strip of 5 @ 00 
Holtzer-Cabot 110-volt A. C. Motor H 
P. %& Speed 1150 R. P. M. @ 10.00 


Kellogg No. 2812 Latest type 5-bar 1600 
ohm Bdg. compacts @ 10.50 
Kellogg No. 84 desk set with No. 2361 
5-bar 1600 ohm inside connection sig- 
nal set @ 11 
Kellogg No. 301 Combine line drops and 
jacks, per strip of 5 @ 7.50 
Kellogg No. 97 C. B. desk set with 
Straight line No. 75 Steel bell box (@ 7.00 
Cook No. 10 Arresters, per bank of 20 


lines with heat coils 8.50 
Chicago Tel. Supply Co. 4-bar 1600 ohm 

Bdg. compacts @ 6.25 
Western Elec. No. 22 3-bar Generators 

with Crank & Screws @ 1.50 
Stromberg No. 104 type 4-bar 1600 ohm 

Bdg. compacts 6.90 
Automatic Elec. Receivers with cord and 

New W. E. Shell and Cap @ 1.10 
Monarch L. B. Ind. Coils, 4-clip type @ .35 


Write for Bulletins 
REBUILT ELECTRIC EQUIPMENT CO. 
1940 West 2Ist Str., Pilsen Station 
Chicago, Il. 


voltage amplificatior employed ahead 
of the push pull autput stage of this am 
gain of 61 


plifier. This amplifier has a 


db and an audio power output ot 9 3 
watts 
The next installment of this article 


will appear in the July issue. 


PRESIDENT BRADLEY DELIVERS 
ANNUAL ADDRESS AT 


CONVENTION 
(Continued from page 23) 
rest and never was more amenable to 


suggestions,’ President Bradley _ said. 
“Let us see to it, therefore, that we lose 
no opportunity to so conduct ourselves 
in our relations with the public, that we 
may, by word and action, do all within 
our power to dispel this unfair suspi 
cion which hangs over us. 

telephone 


talk, 


It’s the best business 


Remember we are in. the 


business. Advertise, solicit, write, 


and think about it. 
in the world, an absolute necessity to all 
business, an 


mankind, a_ prosperous 


honest business, and a happy business. 





COFFEY SYSTEM & AUDIT CO. 
Exclusive telephone accounting since 1907. 
Certified Public Accountants 
We install the well-known 
COFFEY SYSTEM 
Audits—-Rate Cases and Special Work. 
A Central Accounting Department. 
454 Consolidated Bldg. Indianapolis, Ind 








ACCOUNTING 
é ) / ¥ 
HERDRICH AND BOGGS 
Certified Public Accountants 
Specializing in Telephone Accounting 
and Rate Cases Since 1918. 

901-7 Continental Bank Bldg. 


Indianapolis, Indiana 








PROGRAM SERVICE SYSTEM 
BY STROMBERG 


with cabinet, and manual changing unit 


lor mounting in the program 


service 


panel 


The automatic record changing ynit 


mounted in a cabinet. The turn-table 


changing mechanism are 


and record 


mounted in the top of the cabinet with 
space beneath for filing records [ welve 
10 or 12 inch records can be played 


without attention ¢ 


kind 


Magazine 


interruption or 
The 


may 


f any 
sequence of records in the 
be changed at any time 
without interrupting the playing of the 


record on the turntable 





| The New Stewart Direct 
Reading Test Cabinet 


Operates on eight dry 
cells and costs but two 
dollars per year to 
operate. Reads resis- 
tance to trouble in 
ohms. Also measures 
all telephone parts. 
Has many uses. Made 
in two scales 
$13.00 
$49.00 


15 volt 
(150 volt 


STEWART 
BROTHERS 


OTTAWA, ILL 
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MADE BY 
/ MINNESOTA ELECTRIC CQ 


MINNEAPOLIS, MINN. 












J. G. WRAY & CO. 
Telephone Engineers 
Specialists in Appraisals, Rate Surveys, 
Financial Investigations, Organization and 
Operation of Telephone Companies 
J. G. Wray, Fellow A. I. E. E 
Cyrus G. Hill 
Rm. 2130 Bankers Bldg., Chicago 








REBUILT 


Telephone Apparatus and Exchange Equip- 
ment Saves You 30 to 50 Per Cent— 
Without Sacrificing Quality or Effi- 
ciency in the Least. 
WH BECAUSE it is all up-to-date 
in design of the best and 
reputable manufacture and is in 
cases generally better than the ma- 
equipment you now have in 


most 
most 
jority of 
service 

Our Stock Is 
Common Battery 


Immense Magneto or 
including Switchboards 

Switchboard Apparatus Telephones 

Protection Equipment Cable every- 
thing you need for the installation of a 
new exchange or maintaining your present 
one. 

Twenty Years 
this Department in 


Operation of 
with our 


Successful 
connection 


business puts it past the experimental 
state Quality and Price have made our 
customers permanent it will pay YOU 


to investigate. 

Ask for Free Bulletin Address 
PREMIER ELECTRIC COMPANY 
3800-3810 Ravenswood Ave, 
CHICAGO, ILL 
“Rebuilt” when connected with 
Premier means something. 











Western Electric 1020-AL $4.50 
Western Electric 1020-B 4.00 
Western Electric 1040-AL 4.50 
Western Electric 1020-AB 4.50 
Western Electric 1042-AB 4.50 
Stromberg-Carlson 992 4.50 
Stromberg-Carlson 986 4.25 
Stromberg-Carlson 988 4.25 
Stromberg-Carlson 1168 4.25 


Buckeye Telephone & 
Supply Company 


COLUMBUS, OHIO 














